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New Lock and Canal at 
‘sTihe Soo’ 
S)NOPSIS—Tihe construction of “ ship lack SO0x1350 
with concrete walls 50 fl. high, 
blocks 30 fl. 


special features and points of interesl. This construction 


built in monolithta 


HASSCS OF long, necessarily presents VAN 


if ork is deall with in the accompanying article, whieh 


deals also with some of the other improvements in con- 
nection with the navigation of the St. Maruws River at 


Llig Soo, 


An immets 
Sault Ste. 


ship lock SOx1350 ft. is being built. at 


Marie, Mich.. to vive imecreased facilities for 


ria. 1. 


the very heavy traffic through the St. Mary’s River, which 
forms the channel connecting Lake Superior with the 
Auxiliary to this is the construction of a 
new canal and approaches, which will serve also a dupli- 
cate lock, the excavation for which has been commenced. 
The general scheme of improvements at this point was 
leseribed in an article in ENGINEERING News of March 
5, which deseribed also the design of the with 


lower lakes. 


lock, 
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Conerete MIxInGc PLANT ror THE New Lock CHampBer, New Lock 
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NUMBER 17 
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Its great gates, its electric operating machinery, and 


other features. The present article deals more particu 
larly with the construction work and plant at the lock 
and its approaches, but includes also the powell plant. 


the river-regulation works, and other auxiliary features 
of the improvements, together with some statistics of the 
enormous navigation traffic at this point. 
2, the 


being carried out. 


The plan, Fig. 


shows additional 


existing works and the 


WOrKS 
How 

The work is under the direction of 
M. Patrick, Corps of Engineers, U 
ficer of the district 


Lieut.-Col. Mason 
Ss. A. as engineer of 
The op 


eration and maintenance of the present facilities, and als 


Which includes the ‘Soo.’ 


the construction of the additional facilities, are under th: 


ar Sauir Ste. Marre 


direct charge of Louis C. Sabin, General Superintendent 
of the St. Mary’s Falls Canal. For the new work, W. J. 
Graves and I. De Young, Assistant Engineers, have done 
much of the designing and are in immediate charge of 
the construction. 

The Great Lakes Dredge & Dock Co., of Chieago, has 
work of the new lock (No. 
3) and for the construction of the lower entrance for the 


the contract for the concret 
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No. +). The MeArthur Bros. 


(No. 3 and 
Co., of Chicago, has the contract for the new canal at the 


two new 


LOCKS 


upper or west end, which will form the approach to these 


two locks. On an average about 1100 men are employed 


by the several contractors on the lock and canal con- 


struction How in) progress. Kor the period June-October, 


1913. the number of men on the different sections of the 


work Was about as follows: lock masonry (lock No. 3), 
350: east approach to locks, 80: west canal, 600 (200 on 
Section 1 and 400 on Section 2): excavation for lock 


No. 4, 120; total, 1150. 


CONCRETE 


Au immense amount of concrete is required for the 
lock and its auxiliary works, and as these works extend 
over a considerable distance, the distribution of the 
concrete Was a special problem. 

The concrete mixture varies with the quality of the 
stone, which comes from different quarries. The stone 
is sampled and inspected, and the mixture varied as re- 


quired by the mechanical analysis. Special attention 1s 
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2-vd. mixers and one 114-yd. mixer (only two of whi 
are used ordinarily), placed at such a height as to deliy 
the concrete by gravity to the distributing buckets « 
cars on the lock floor. Above the mixers are the ceme: 
sand and stone bins, with a shed for the storage of abo 
1000 Ib. of cement, and a gravity water tank. A na 
row-gage track runs across the bins, the sand and _ sto: 
being delivered by drop-bottom dump cars, while the « 
ment is handled 
in Fig. 


In sacks. This mixing plant is show 
I, with a supply train standing over the row « 
bins, and a car with a concrete-depositing bucket stand 
A section © 
the floor and discharge culverts is being concreted, an 


ing near the locomotive crane at the right. 


the three slopes of concrete indicate where these culvert 
rise to the level of the floor of the lower entrance, afte 
passing beneath the gates and sills. 

For distributing the concrete from the mixers to the 
forms there are laid upon the floor of the lock two double- 
track narrow-gage industrial railways with loop ends. 
Kach of these is operated by a continuous %4-in. cabli 
running at about 200 r.p.m. and driven from a drum with 
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given to the proportioning, with the result that the ce- 
ment averages only 1.15 bbl. per cu.yd. of concrete, al- 
though it runs as high as 1.50 bbl. in some cases for 
special work, 
with either trap or 
The stone for the concrete of the lock walls, how- 
mixture of 66% trap rock and 33% 


The concrete for the canal walls is made 
crushed limestone, screenings and 
sand. 
ever, IS a about 
gravel, with screenings and sand. 
so combined 


r 


or ordinary concrete the aggregate is 


as to give the smallest practicable volume of voids, and 
the mortar (usually 1 cement to 244.sand) is used in 
sufficient quantity to give a slight excess over the voids 
in the aggregate. In some of the work, gravel is used 
that has too great a proportion of sand, and im that case 
the additional cement required is. supplied at the expense 


of the contractor. 


COoNCRETING Meruops ror Lock No. 3 


The side walls of the lock are composed of monolithic 
concrete blocks 30 ft. long, 26 ft. wide on the base and 
50 ft. high. 
termediate blocks being built later, as shown in Figs. 3 
and 4. 
the new lock, exclusive of the canal walls and the ap- 
proaches. 

The concrete-mixing plant for the work on the lock 


chamber is located in the lower entrance. There are two 





They were built as alternate blocks, the in- 


About 175,000 cu.vd. of concrete are required for 





a 35-hp. motor. A typical arrangement of these tracks 
is shown in Fig. 3, the arrangement being modified as 
required by the varying positions of the forms and _ the 
work on either side of the lock. This plan shows also 
the general arrangement of the mixer plant and the con- 
tractor’s yard, which is described below. 

For handling the concrete, drop-bottom 2-yd. buckets 
are used, which are conveyed on four-wheel flat cars fitted 
with cable grips and having struts to support the sides 0! 
the bucket. As a car with an empty bucket comes around 
the loop and reaches the concrete plant, a man releases 
the grip and stops the ear at the spout. As soon as it 
receives its charge, the grip is clutched to the cable and 
the car proceeds. When it reaches the point where con- 
creting is being done, the grip is again released and th: 
car stopped. A locomotive crane with a %0-ft. boom then 
picks up the bucket, hoists it, swings it around, lowers 1! 
into the form and dumps it, and then returns it to the 
car. The grip is again clutched to the cable and the car 
proceeds to the concrete-mixing plant with the empty 
bucket. 

Fig. 4 shows this work in progress. Three of the stee! 
forms for the face of the blocks (described later) are in 
place, and between them are completed blocks and spaces 
for the additional blocks. In front of the steel forms is 
a standard-gage track for the locomotive crane, and 
parallel with this is one of the cable railways, extend- 
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ing to its loop terminal at the right. On the cable tracks 
are the flat cars with the concreting buckets. This view 
is looking southwest toward the upper end of the jock, 
and the crane at the right stands on the level of the 
floor of the approach canal, while the other tracks are on 
the floor of the lock. Beyond the concrete blocks of the 
canal wall may be seen the pilot house and smokestack 
of a large steamer in the present canal. 

At the lower end of the lock, where the walls were too 
wide to be reached by the derrick, a cableway of 250-ft. 
span across the lock and walls serves for handling the 
steel of the forms and other parts and for placing ithe 
concrete near the back of the walls. At the upper end 
of the lock, a separate mixer plant with a single 1-yd. 
mixer was installed to take care of small wall work at 
that end. 

At the east end of the work, and east of the Jock 
entrance, is the contractor’s storage and repair yard, 
with shops, timber yard, stone-crushing and screening 
plant, stone and sand stockpiles and bins, cement ware- 
house, ete. Here the cribs for the approach piers are 
built and launched. The timber yard has a low trestle 
with a light derrick-car for handling the timbers. The 
layout of this storage and supply plant is shown in Fig. 3. 

Gravel is dredged from the river about 12 miles above 
the canal. It is handled in large barges, having tem- 
porary sides built up to give increased capacity for the 
deck load, while at each end of the deck is a steel der- 
rick handling a grab bucket. The buckets are used to 
dredge the material, and also to unload it at the hop- 
pers on shore or the floating plant. Crushed stone is 
delivered in the same way, but a large proportion of the 
stone is delivered in quarry size by hopper scows. These 
dump it in water 22 ft. deep, to be recovered as required 
by a derrick and 2-yd. clam-shell bucket, the bucket de- 
livering the stone to the bin of a crusher plant. This 
plant has two crushers, with screens, conveyors, etc. 

Gravel delivered by barges is unloaded by grab or 
orange-peel buckets and delivered to the hopper of a belt 
conveyor which earries the material to the elevating con- 
veyor of the revolving screens. The sized output is of two 
classes: stone of 34- to 214-in. size, and screenings finer 
than 1 in. These are carried to the stockpiles by iwe 
inclined belt conveyors, discharging at a height of about 
60 ft. from the ground. On one side of the yard the 
sand is delivered by the derrick scow to a row of elevate: 
hins having side doors and spouts for loading the materia! 
cars by gravity. On the other side, sand is handled from 
deck scows to a stockpile over a loading tunnel. 

A tunnel passes also under-the other stockpiles, the 
stone and screenings being delivered to the cars by over- 
head traps and gates. Narrow-gage 5-yd. cars transport 
the materials to the bins above the mixer plant, the cars 
having bottom doors on each side for dumping from the 
track which is laid over the bins. 


COLLAPSIBLE Woop ForMs ror THE CULVERTS 

There are six filling culverts beneath the floor of the 
lock (only four of which extend the full length), and 
these are built on the surface of the rock excavation, the 
floor of the lock forming their roof. Fig. 5 shows the 
forms being placed for the four filling culverts which ex- 
tend the full length. In the foreground are the forms 
for three of the six emptving culverts, which pass be- 
neath the lower gates and sills and then rise to horizontal 
discharge openings level with the floor of lower entrance 


: 
: 


ENGINEERI 


to the lock. These openings are shown, but are partly 
covered by loose planks. The vertical rods are let into 
the solid rock and forin anchorage attachments for thy 
steel reinforcement of the lock floor, which is thus an- 


chored against upward pressure. 


Wood forms are used for the culverts. having frames 


2i% Tt. apart, covered with 2NS-in. 1 
for the flat 


curved corners, Sach 


ongued-and-grooved 
oak 


nd narrower 


! + 
lagging Portions a 


the 


Pudi 


strips for frame consists o! 


four ribs, braced by interior st ~s, 6xO ine Each rib is 
composed of two planks 3x10 in, and wedges are fitted 
Lo adjust the ribs at each corner. When the concrete has 
set, the struts are removed, and the wedges are knocked 
out, allowing the ribs to slide tnward. The form thus 
collap ed clears the concrete hy G in. at top and bottom 
and 3 in. at the sides. The entire 30-ft. length of the 
form section can then bi pulled thead and again ex- 
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clined 





liber struts having one end fitted to a px 





in the concrete floor and the other end brought to a I 
A Vel 4] 


jack screw under the rear of the frame provides for | 





ing against the sill by means of a jack screw 





the form and setting the face plumb. The posts 


| 
Sil 


ls are pairs of &-in. channels with batten plates acioss 


the flanges. The horizontal members are of similar 
struction but with T-in. channels. The diagonals 
ertical struts are pairs of angles. 


The faceplate is independent of the framing ot 
form, and consists of 1 y-in. plates riveted to a fran 


of channels and angles forming panels - ft. square. This 


frame has also four vertical 1 2-i1n. l-beams Which carry 
the screws used in adjusting the faceplate to position 
in taking the thrust of the concrete against the faceplate, 


These screws are of 2bo-in. cold-rolled steel, moving Ih 


heavy nuts and having the front end pointed to fit a 
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Fie. 4. Bertpine rur WALLS or tHe New Lock at Satur Ste. Marie, Micn, 

(This shows the steel forms for the face of the wall blocks, with completed blocks between them. At the right are the 
drop-bottom concrete buckets placed on the cars of a double-track narrow-gage cable haulage railway. Between this - 
wav and the steel forms is a standard-vage track for the locomotive crane which handles the buckets and deposits the 
concrete in the forms 

panded. T onstruction of these collapsible wood = socket carried by the [-beam. The nuts have four se 
forms is shown in Fig. 6. arms with holes for 1l-in. crowbars or capstan bars. Toe 
: prevent buckling of the face, the I-beams are backed at 
STEEL ForMs For TiTe Lock WALLS , se = 

intervals by capstan head jack-screws, which are run e 

The steel forms for the inner faces of the lock walls to bear against the rear flanges of the I-beams after 1 
are ap Interesting feature of the work, owing to their de- face has been adjusted 10 position, Some of these details 


They have a height of about 50 Tt. 
ft.. that being the 


the wall. 


sign and their size. 
over all and are made in lengths of 30 
leneth of the blocks or sections of There are 
six sets of these forms, three for each wall, as shown in 
Figs. 8 and 4. They built for the Great 
Dreda N Do k One by the Kenwood Bridge Ore of Chi- 
cago, and the design is shown in Fig. 7. 
of 
high and 25 ft. base, resting on 
Each sill 
18-in. 
These run on two tracks of 20-in. gage, spaced 
to « When in position, the thrust (due 
concrete) at the taken by in- 


were Lakes 


form consists four structural-stee! 
ft. 


two sills and connected 


Kach complete 
triangular trusses 15 


by diagonal bracing. 


mounted on two four-wheel trucks having 


wheels. 
ks 


pressure Of 


ae 9 In. ¢. 


To hottom is 





are shown in Fig. 8. 

The top of the face of the wall has a slight inward 
ending with a curve to the horizontal surface. | 
this part of the wall, the form has a separate faceplat 
The lower end of this rests on a shelf angle on the n 
face plate. 3-in. oak filler blocks being interposed t 


ter, 





low of leveling up the top edge, in the event of any set- 
tling of the main part of the form. 'The upper projecting 
end is secured to the vertical posts of the framing }v 







rods, which act as struts when the conerete is placed 






Fig. 9 is an interesting diagram of concrete pres 
against the face of steel form. The conerete in the lower 
part ef the form having set before that at the wpe? 
part is deposited, the conditions are not those of fiuid 



























tiuid 








portion of the canal wall built 


ril 23, 


1914 
ure throughout. ‘The diagram is based on concrete 


sited at the rate of 40 cu.yd. per hour, with the 
il set of the cement at 444 hours and the final set at 
urs. The maximum unit 
ed as 10 ft. of liquid weighing 100 Ib. per cu-ft. 
of the 


tion, and timber trusses on the rear are employed to 


pressures shown are 


as- 


ie sides and rear forms are of timber con- 


the necessary resistance to the pressure. Fig. 10 
ws a View of this timber construction. 
THe New Cana ror Locks Nos. 3 AND 4 


It will be seen by the plan, Fig. 2, that the two new 


ks will be served by a canal parallel with the present 


canal, the axes of the two locks being 120 ft. apart. That 





Fie. 5. 


(The the 


lock. 
west 


are for filling the 
view is looking 


four culverts in rear 


in the wet will have roek- 
illed timber eribs capped with conerete walls extending 
oO © it. the cribs will be back-filled 
vith loose 


helow water level: 
rock. 
The canal will be 8100 ft. long, about 300 ft. wide, and 


Where 


the rock face was cut 


arrving 25 ft. of water between walls 30 ft. hieh. 
he work could be done in the dry, 
ith channelers, and a concrete wall was built on top of 


he rock. The sides are practically plumb and smooth. 
‘he conerete is carried to the full depth where the rock 
we does not stand well, so that this wall is from 7 to 
9 ft. high. Even where the rock does stand there are 
casional seams and holes in the lower portion, and these 


To 
ete in place, horizontal holes are drilled in the rock for 
eel rods whose ends project into the space to be con- 


re. filled with conerete patching. secure the con- 
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creted. The upper end of the cut is closed by a rock-fill 
cotfer-dam. 

The excavation is mainly in red Potsdam sandstone 
with grey streaks. A part of the rock is seamy and soft, 
while other parts are sound and hard, making a good 
foundation. <A of 
cOuntered, necessitating continual pumping, 

\long the sides of the canal, next to the channeler cuts, 
the rock lifts. 
the cut, however, the excavation was sometimes made in 
a single lift. This was made practicable by t 
deep-hole drills, which put down blast holes 4 in. in diam- 
eter to a depth of 14 to 27 ft.. at intervals of about 8 to 


10 ft. Each hole received a charge of 45 Ib. of 60% dy- 


considerable amount Water Was en- 


Was taken out in two In the body of 


he use of 


IN THE FrLoor oF THE Lock 
the foreground are three of the six emptying culverts. The 
the lower end of the lock.) 


hamite, and the rock was so shattered that it was handled 


ly steam shovels. ‘The largest blast was made with 4650 


ib, of dynamite to 100 holes. 

At first a f00-ft. cableway was used to handle skips, 
but as most of the material had to be dumped beyond 
reach of the cableway, the skips had to be deposited on 
Cars, 


pply particularly where the material can be dumped di- 


Che economical advantages of the ecableway svstem 
a 
rect, as in build 


ng a levee or spoil bank parallel with the 
eut, and with reach of the cableway. 
Under the conditions of this canal, the results were not 


satisfactory and the cableway was abandoned. The ma- 


terial is now loaded by the steam shovels directly into 
side-dump cars hauled by contractor’s locomotives. Both 
standard and narrow-gage equipment is used, the cars 


being of 12- and 4-yd. capacity, respectively. The steam 
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shovels were mainly 70-ton machines with 24-vd. buck- 


ets, and the material was hauled from 2000 to SOOO ft. 


The concrete mixing plait consisted of two 1 -yvd. mix- 


ers, and the concrete was hauled to the 


work in 3 iy-vd. 


buckets or cars. Four buckets were 


placed on each car, 
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Fig. 6. CoLnapsipLe Woop Forms ror THE FILLING 
CULVERTS OF THE LOCK 

and three concreting trains are in service. During the 


past season, the contractors have employed about TOO 
men on this canal construction. 

L, the 
contractors plant consists of a steam shovel, two traction 


For the excavation ef the lock pit of lock No. 
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drills, two channelers, and three standard-gage trams f 
seven cars each. 


Lowen APPROACH NEW 


It will be seen by the plan (Fig. 2) that the appro 
to the lower end of the new locks will include a lone 
separating it from the approach to the present locks. ‘J 


TO THE Locks 


is now under construction, and necessitates the remo 
of part of the existing pier. 

Near its outer end this new pier consists of a row 
50-ft. timber cribs, while near the locks it is built of 1 
rows of cribs. The cribs are filled with stone, and why 
there are two rows, stone filling is placed between thi 
Kach tine of cribs is surmounted with a concrete wall, 
Walls heing built in alternate blocks about 28 ft. 
For this work floating conereti 
plant, with mixer and material bins mounted on a barge: 


lon 
the contractor has a 
Which also carries a derrick for operating a grab bucke 
or handling concrete buckets, 
tower, the bucket of which 


There is also an elevator 
the concrete direc 
from the mixer and discharges it into the hopper top « 
a pipe or chute which has a vertical length at the dis- 
charge end. 


recetves 


Derrick scows deliver material to the hoppers on thi 
barge. The concrete for this pier is made with gravel 


instead of crushed stone. 
PowrrR PLANT AND CONTROLLING WorKS 


A power plant at the side of the river, built originally 
by a private company, has been acquired by the govern- 
Current for 
operating the gates of the new locks will be supplied by 
this plant. At present it supplies current for lighting 
the locks and canal. 


meni and is now leased to the company. 


The plant consists of three vertical- 
shaft turbines, each driving a generator of 250 kw. The 
normal head on the wheels is from 14 to 17 ft. The op- 
eration of the locks requires only a small part of the 
power developed. 

The head-race of the power plant is part of a contro! 


ing system for regulating the height of water in the river 
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, ve the canal, and consequently the level Lake Su- 
. rior, The outer side of the head-race channel is 
med by a rock-fill dike, and the lower end closed 
a dam and the pewer house. Adjacent to the power 


with the 


The gates 


15x33 ft.. 
102. 


ise are three sluice 


ls of the gate openings at 
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A, truck. B, jack for adjusting the faceplate of the form. 
C, screw for bracing the faceplate. D, separate faceplate for 
top of wall. E, jack at rear of form for plumbing the face. 


To pre- 


bv being 


are operated by hand through a train of gears. 
vent them from inoperative 
frozen to the there is a chamber 


being rendered 


seats In cold weather, 


around the edge of each gate, into which steam can be 
discharged from a hose connection. Beyond the sluice 
gates are two ice passages with openings 16 ft.* wide, 


closed by stop logs with sill at elevation 112. 

The dam, which adjoins the dike, has an overflow sec- 
tion or spillway 150 long, with its crest at elevation 
1¥%. 

The diversion of 
canal by means of two power canals (one on each side of 


water from the river above the ship 


the river) has an important influence on the water level, 


and in order to prevent the water from being drawn 
down too low at times of low stages in Lake Superior, 
the company built regulating works i 
the shallow water on that side of the river, a weir or 


flow dam reducing the flow at low-water stages. 


Canadian power 


over?r- 








RING 
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On 
Power 


American 


the 


side, the Michigan Lake Superior 
Co. with the Canadian com- 
pany) has a large canal and water-power plant. It is per- 
mitted to draw a supply of about 10,000 eu-ft. 
at present. 
must reduce its flow 
Superior. 





(formerly 


per sec, 


Under the terms of permit the company 
event of Lak 


The company desires to enlarge its plant and 


in the low water in 
lo get permission to increase its supply of water to the 
canal. This will probably necessitate the construction 


of compensating and regulating works on the American 


side, extending from the dike of the power headrace 
across at least a part of the deep-water channel of the 
rapids. 
MiscELLANEOUS 
BripGe—The Canadian Pacific Ry. bridge over the 


river at this point crosses the present canal by a double- 


arm swing bridge, the pivot pier being on an island in 
The new canal, however, 


Strauss double-leaf 


the canal. will be spanned by a 


bascule bridge having a span of 336 
ft. between trunnions. 
of this 


which will so connect. the 


A special feature in the design 
locks in the chords 
two leaves as to convert the 


bridge is the use of center 


ingle truss. 
For handling the lock gates when if 
remove or 


closed span into a 

PONTOON CRANE- 
there is a gate- 
lifting pontoon, carrying A-frames with a hoist of 200 
tons capacity, which utilizing the 
buoyancy of the pontoon by means of water-tight com- 
partments in the hull. 

Reparrk WorkK—Much of the repair work on the pres- 
ent canal has to be done in winter, when navigation has 


is necessary to replace them, 


can be increased by 
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Fig. 9. DiaAGramM or PRESSURE OF CONCRETE AGAINST 


Face or Form WHtLe THE Watt Is Betne BUILT 
(The concrete at the base will have set while that near the 
top is fluid.) 


has developed methods of getting satisfactory results even 
cold weather. For building that po:‘ion of the 
canal wall which extends below the water level, the 
is lined with canvas, which protects the conerete from the 
effects of wash. 

CONCRETE 
are being used 


in very 
form 


PoL_es—Concrete poles for electric lighting 
at the canal and locks. These are made 
in the winter, in order to provide work and keep the force 
together. They cost about $40 each. 


“Tine Soo’ 


TRAFFIC Atl 


A remarkable feature of the navigation at “The Soo” is 
the this 

of the total trat- 
fic on the Great Lakes. ‘This increase (including both 
the 


about 


the rapid and enormous increase of trallic of 


Waterway, Which Is used by about 70% 


and the canals) has averaged 
tratlic 
freight in 


LST. The 


American Canadian 


209% has grown 


Is)d5 TO a 


per annum, and the annual 
from a minimum of 14,503 tons of 


maximum of 72,472,676 tons in growth by 


decades has heen 


as follows (as given in the annual sta- 
tistical report of operation, 1912): 
Total traffic 
Decade \verage nhual increase 1 1000 tons 
1855-64 $4 1.203 
1865-74 12 4,829 
1875-84 17 14,869 
1885-94 17% 80,343 
1895-04 1? 253.003 
1905-12 (8S yrs.) $41.858 
During 1912 (with a navigation season of about 240 


days), the total number of vessels passed Was 22.778, ag- 


eregating 56,736,804 The American 


the number and 


registered tonnage. 
canal carmed about 65% of little more 
| The average number 
27 at the 
total of 


the canal 


than 50% of the vessel tonnage. 
of ves els per dav was 39 through the Poe lock, 
Wi itze] lock 


- mm 
95. The 


lock on the American side (ineludine the time of 


and 35 at the Canadian lock, or a 


time consumed in passing through 
and 
lock) averaged about two hours. 

Aug. 
tons of freight were. carried by 


The 


(72472676 


Waiting to enter the 
The maximum freieht traffic 


o for one day Was on 
26. 1907. 


when iS7.649 
12' vessels aggregating 287.585 registered tonnage. 
LS1¢ 


S$791.357.800, 


freight carried in 


y 


tonnage of 


fons) 


sit 
Gtal 


short was valued at distributed as 


shown in the accompanvine table. This table shows also 


that Iron ore and coal represented respectivel\ about 64% 
e . ° 1 7 , 
and 20% of the tonnage. American vessels carried 94% 
of the total freight and 320 of the passengers. rhe 
table shows also thre distribution of the freieht as To the 
direction and the use of the two canals The amounts 
Given are 1) shrort ol 
TFRAFFI AT THE “SOO” CANALS 2 
) tity I f lL value 
Grain and flour 7.588.202 tons 29-47 
Merchandise 1L765,480 to 1.62 
Iron ore . 46,303,423 tons 16.9 
Iron (pig and mfrad.) 654,892 tons 6.41 
Coal A : 14,931,594 tons 6.2 
Copper (refined and conce i 
trates) 4 116,954 tons 262 
Lumber . 667,542 M. ft. bom 1.98 
\Vimeric: ( nial Canadian Canal Total 
Freight roan tons 1000 tons 1000 tons 
Mastbound 19,631 35,747 55,378 
Westbound 13.194 3,901 17.095 
Total fre t 32,825 39.648 72,473 
| in ¢ ihderest O note Thre erowth iW S ( vessels, 
Ih rst frereht carriers of over 500 ft. and over 600 
ft. in length appeared in 904 and 1907. respectively. 
Of 855 freig! steumers In 1912, there were 106 up to 
200 ft. in length, 359 of 200 to 400 ft.. 159 up to 500, 


127 up to 600 and 12 over 600 ft. The greatest 


’ =a 
length 


Or any ike vessel is 617 ft.. and the Freatest width of 
eam Ob i | The Freatest tonnage ol freight Ix iron Ore. 
and its largest s re carvo il 14] , Was | roll CONS but 





the highest record is a cargo of 13.978 tons in 1908.) On 
the other hand, the vessel carrving this cargo in 1912 
made the record for the greatest amount of freight and 
the vreatest ton-mileage for any one sensor he amounts 


. ion 20n N20 272 ) 
being 374,014 tons and 327,738,366 ton-m les, 
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Removing and Washing Sanc 
from Sewage Grit Chamber, 
New Bedford, Mass. 

By Waurer N, 


A general description of the new sewage-disposal sys 


CHARLES* 


tem for the City of New Bedford, with its pumping and 
Was given in ENGINEERING NEWs 
As was there stated, the sewage is dis 


screening stations, 
of July 31, 1915. 
charged through a submerged outfall conduit 3300 ft. in 
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Vertical Sand 

ENG. NEWS Fiector 

Fra. 1. Sann-Wasttina Apparatus ror Grit CHAM- 

BERS. New BrEDrorp SEWAGE-DISPOSAL PLANT 


length into Buzzards Bav. As the sewers of the city are 
mostly on the combined svstem, taking both house sewage 
and storm water, there is at times a considerable amount 
of sand carried into the main intercepting sewer. 
this outfall 
where its removal would be practically impossible, a screen 


To pre- 


rent sand from collectine in the conduit. 


and grit chamber has been built near the end of the land 
section of the near a residential 
district ana the dumping ot polluted sand taken from the 
sewage would be very objectionable. 


sewer. ‘This station is 

To avoid this. sand 
will receive the sand 
form the grit chamber 


washers are being installed which 


from the settling basins which 


* Assistant 
Bedford. 


Engineer, Intercepting Sewer System, New 


Mass 
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-e it, and allew it to be ejected onto the beach, or 
ling in the vicinity, in a state as little polluted as 
it entered the sewers. 

e settling basins [or enlarged storm-flow channels. 
.{ in the station are in duplicate (see Fig. 1) so 

one may be cleaned while the other is in use. Neither 

Im use except in wet weather, the sewage passing 

eh a separate channel (Fig. 1) in dry weather. The 
ve Will be screened in any case to eliminate sticks, 
and other solid matter. 
n the bottom of each of the settling basins, a vertical 
| ejector is being installed, as shown in the genera! 
in and and in the detail 
sketch which together make up Fig. 1. 


sections drawing and pen 

When the basin 
- to be cleaned, the gates at either end are closed and the 
quid drawn off through pipes suitably provided. The 
| in the bottom is then pushed to the ejector by men 


Sia 


Window 








-— 


Sand Washer 
Tank Portable Sand Ejector 
FIG. Sanp WasHer TANK anp HortizonTan 
using a hose stream or shevels. The ejector sucks up 


the sand by a powerful stream of water and delivers if 


the sand washers in the room above the dry-weather 


channel, a rise of about 17 ft. 





3. Tank and Horizontal Ejector. Fig. 4 Hopper and 
Ejector Upright. Fig. 5 Ejector on Side 
Views or Sanp-WasHer TANK AND Horizontran E.wre- 
ror ror REMovING WASTED SAND 
The sand washers are in duplicate (Fie. 1) and are 


ndrical steel 2 and 3) 3 ft. 8 in. in diam- 


having a total height of 4 ft. 


tanks (Figs. 


with conical bottoms. 


ho in... The delivery pipes, 3 om. in diameter, enter the 
cs near the top. These pipes are fitted with flexible 
e and counlines a0) that thev Way he connected to 


er tank. The sand coming to the washer tank has 


1 mixed with a large amount of clean water 


re) at the nozzle of the ejector in the settling basin 


ENGINEERING 


“JECTOR, 


( Qe A or 








NEWS 887 
and, after considerable agitation, settles to the bottom. 
Meanwhile, the dirty water passes out through a 3-in. ver- 
ical pipe in the top of the tank and is led back into the 
sewer beyond the statien. The cleaned sand is drawn off 
at the bottom of the washer tank through a 4-in. opening 
and drops into a hopper in the bottom of which is a hort 
ontal ejector (Figs. 2 to 5) which drives the sand out 
through a 4-in. pipe to the beach or to any destination 
This ejector was supplied by E. M. Nichols, of 
Philadelphia. 


desired. 


An attempt will be made to operate the ejectors and 
sand washers continuously during storm flows and thus 
take up the sand as fast as it settles. If this could be 
accomplished and the settling basin kept clean to any rea- 
sonable degree, the operation of the station would be 
much more convenient and probably less expensive. For 
this experiment baflle plates will probably be used over 


Slide Gate- 


4"Discharge | 
from Washer 











Sheet Irort Hopper 


Tap tor 3" Pipe 
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Horizontal 


NEW 


Ejector 


BepDFoRD SeEWwAGeE-DisposaL Works 


the vertical ejectors to throw down the sand as nearly as 
iossible in the location desired. 

The ejectors are constructed as shown in the sketches 
and derive their power from a stream of water with a noz- 
The 


zle pressure of about 100 1b. per sq.in. nozzle is 


34 in. in diameter. 
The washer tanks have a small window (Fig. 2) in the 


] to what height the sand 


e so that the operater can sce 


The 


sand hy 


S1¢ 
has settled. sand washing may go on continuously 


and the drawn off slowly as it accumulates. To 
aid the movement of the sand discharee, when necessary, 
a stream of water can be run through the 2-in. pipe shown 


All the pipes 


connected to the washers are provided with either valves 


connected to the 4t-in. sand outlet (Fie. 2). 


i shear gates to control the flow. 


Two 6-in. centrifugal pumps which are being installed 


i 


in the station for pumping out the settling basins will 


have connections with the sand washers so that an alter- 


native means of handling the sand will be available if 


used for 


necessary; but ordinarily these pumps will be 


pumping liquid only. 


The two sand washers and three ejectors with all the 


piping will cost approximately $2000 installed. 
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The total cost of the station will be clos 
follows: 
machinery, $20,600 or more. 


to SSO0.000, as 


Substructure, $27,000; superstructure, $32,000 ; 


William F. Williams, consulting engineer, is in charge 
of the sewage-disposal system for the city. 


Needed Improvements in the 
Water-Works System of 
Chicago 


By Witniam LD. BarBer* 


The gradual growth of the water-supply system of Chi- 


uneconomical and undesirable con 
that 


needed to give the city a system adapted to its require- 


cago has resulted in 


ditions in many respects, so radical changes are 


ments. The accompanying cut shows the distribution 
system, and illustrates some of the points discussed be- 
low. 

Three important points to be considered in connection 
with the improvement of the water-works system are as 
follows: (1) tunnels, 
far from shore as to be beyond the range of roiled and 


new intake with cribs located so 


polluted water, and taking their supply from near the 
(2) a rearrangement of the distribu- 
tion system, dividing the city into districts of 50,000,000- 


bottom of the lake; 


gal. daily supply, with a pumping station in the eco- 
nomic center of each district; (3) a system of gravity 
tunnels from the intake tunnels to the several pumping 
stations, thas eliminating the present costly system of 
large force mains extending from pumping stations along 
the shore line. The new Springfield Ave., Central Park 
Ave., and Roseland stations are served by gravity tun- 
nels, as shown. 
QUALITY WATER 

The total registered pumpage of the Chicago water- 

works in 1912 was 201,784,810,000 gal. 


AND CONSUMPTION OF 


This represents 
from the lake as 
two of the 15 pumping stations of the Chicago system 


more than the actual amount drawn 
are hooster stations; that is, they draw their supply from 
the mains, to increase the pressure in the highest portions 
of the city. By allowing a slip of 15% in the plunger 
displacement of the pumps and making the further de- 
ductions for the booster stations, the amount of 
drawn from the lakes is 170,986,000,000 gal. 


The present pumping stations now in operation, with 


Water 


their normal capacities per 24 hr., are as follows: 


CAPACITY OF PUMPING STATIONS, 
WORKS 


Million 


CHICAGO WATER- 


Million 


gal gal. 
PRICe VEO. 6s bs cee os 100 Washington Heights* 4.5 
Chicago Ave......... 99 RAaArers TARE nbs sess 3 
Springfield Ave...... 100 Jefferson Park*...... 3 
Central Park Ave.. 100 Norwood Park....... 1.05 
Ce ps cis: dic lag das bh de ave 110 Edison Park...... 0.076 
Harrison St..... eas 50 Morgan Park... 6.6. } 
SE ION 46a eee se see 75 — - 
RR a gia taisr ote Gran Gece 94 MOREE isan ga Sea 790.626 
TERRA oe iw insascroiterare'e 50 


*Rooster stations. 

In November, 1913, a very heavy storm on Lake Mich- 
igan caused a great amount of damage in the vicinity of 
Chicago. The filling for the new additions to Lincoln 
Park and the lake shore drive made by dumping street 
sweepings, earth, etc., was washed away to such an ex- 
tert that the damage is estimated at over $500,000. The 
waves churned up this material and the undertow (al- 
ways strong during storms from the east and northeast) 


*Assistant Engineer, Bureau of 


i 1 } Engineering, 
of Public Works, Chicago. 


Department 


ENGINEERING 
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carried this roiled water out beyond the intake eril) go 
that it was drawn through the ports and into the w. ‘ey 
tunnels to be supplied to the inhabitants of the cit) 
Such a condition should not be allowed, as clear 
water may be secured at all times by placing the int ike 
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Mar SHOWING THE INTAKE TUNNELS, PUMPING STA- 
TIONS AND DISTRIBUTION SYSTEM OF THE 
CHicaGco WATER-WoRKS 
(Three of the new inland pumping stations are served by 


gravity tunnels.) 


cribs out beyond this roiled-water range, in deep water 
that is not affected by storms. There is no reason wily 
the city of Chicago could not tunnel 10 or 15 miles under 
the lake for this purpose. 

Another great defect in the Chicago water system is 
that the intake ports of the cribs are so constructed that 
the water is drawn directly from the surface rather than 
from the bottom of the lake. This causes the supply to 
be much warmer during the summer and also makes 
such conditions at the cribs in winter as to require con- 
stant watching to keep anchor ice from forming in t'e 
ports and gates that might shut off the city’s water-su))- 
ply entirely. All these conditions could be eliminat 
by locating the cribs in the deep-water zones and desi 
ing the intake ports in the proper manner, as sugges 
hy the writer in an article in ENGINEERING NEws 
June 19, 1913. 
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(here are a number of points connected with the Chi- 


¢ zo water system that need careful consideration at 


: time before the city makes further improvements 
additions to this system. These points are the intake 
bs, the tunnels, the pumping stations, and the distrib- 
ng mains. 

In the first place, observation tests and water analyses 
wuld be made of the lake so as to determine the direc- 
on and extent of the different lake currents, undertow 
nd effects of storms and waves on the purity of the 
vater. It will be found that at a depth of 50 to 70 ft. 
1 body of pure water will be encountered which would 
not need treatment of any kind. 


New Intake SYSTEM 


Al! the existing cribs are too near the shore. The 
Four-Mile Crib has the deepest water, but this crib fur- 
nishes its supply of roiled water and at certain times a 
large supply of other impurities taken in by the current, 
as this is within range of the dumping ground of scows 
that carry Chicago’s filth out into the lake. As the 
cribs and tunnels are permanent improvements con- 
structed to last for long periods without repairs and ex- 
pense, the question of first cost alone should not debar 
the securing of the purest water in the lake for the city’s 
weds, 

The first great problem that confronts the city is the 
relocation of all the cribs and the extension of the pres- 
ent tunnels to the new cribs. When the proper sites have 
been determined, the methods employed in drawing water 
into the cribs should be very carefully considered, as sug- 
gested in the article already mentioned. Special atten- 
tion should be given to drawing the water from a point 
near the bottom instead of at the surface. 

In constructing any crib, the most practical and eco- 
nomical size of tunnel should be carefully considered. 
A tunnel of about 12-ft. circular diameter appears to be 
the maximum for safety in construction. Such a tun- 
nel, with a flow of velocity OF 3 Tt. per sec., will carry 
220,000,000 gal. per 24 hr. with a loss of about 0.1 ft. 
in friction head per 1000 ft. of tunnel. This will give 
an economical size for crib capacity. 

The 12-ft. tunnel may be run from the crib to an 
economical distributing point in the city, and by means 
of properly located sluice gates and branches supply 
four pumping stations of 50,000,000 to 60,000,000 gal. 
capacity each, situated in the center of water demand of 
its districts. The operating cost to the city would be 
simply the maintenance of crib, pumping stations and 
distributing mains, plus the cost of pumping. 

New Locations ror PUMPING STaTIons 


The next step is the location of the pumping stations. 
A glance at the accompanying map showing the loca- 
tion of the present 15 stations shows that the city has 
never been divided up into definite districts with sta- 
tions economically situated so as to care for these dis- 
tricts. Such a districting should be planned, and as 
he citv grows new districts should be provided as inde- 
endent additional units of the city’s water-supply. 

A study for such districting will show that all the sta- 
ions situated along the lake shore would finally have to 
abandoned and new stations built, centrally located 
or the several districts. These shore stations are the 
togers Park, Lake View, Chicago Ave., 14th St. and 
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68th St. stations. These have to force their water all in 
one direction, thus greatly lengthening their distributing 
mains and increasing the cost of operation, maintenance 
and repairs. These stations can supply the district 
north, west and south of them for a distance of two or 
three miles (with the one exception of Rogers Park), 
without lack of pressure. To increase their capacity 
simply means the pumping of this extra supply of water 
through miles of pipes before it can be placed at the 
point required. This results in great expense for extra 
piping which should not be necessary. It also involves 
needless expenditure of power to force the water this 
long distance when the water might flow by gravity 
through tunnels. 

The proper location of these stations would mean 
shortening by half the lengths of the present large dis- 
tributing mains now called for, with much smaller 
mains in general and with great changes and alterations 
in the smaller mains. 


Gravity TUNNELS vs. Force MAINS 


The system of parallel or duplicate mains shown on 
the map of the distributing system is evidently irrational. 
It costs from $15 to $20 per ft. to lay a 48-in. cast-iron 
pipe (in earth) along the streets of Chicago, not count, 
ing the additional cost of maintenance for a term of 
years. The cost of building an 8-ft. tunnel (through 
earth) is also from $15 to $20 per ft., but the tunnel 
will carry at the same velocity more than four times as 
much water as the pipe. Using a velocity of 3 ft. per 
sec., the tunnel will carry 100,000,000 gal. as compared 
with 24,000,000 gal. for the pipe. The water in the tun- 
nel flows directly by gravity to the pumping station, 
while the flow through the distributing main is under a 
head of from 35 to 60 lb. pressure. The tunnel when 
properly built and connected is good for a long term of 
years with practically no cost for repairs and mainte- 
nance, while the cast-iron pipe may last from 15 to 40 
vears. 

The comparison of cost for carrying water through 
an 8-ft. tunnel on the basis of construction alone for 
the 100,000,000-gal. supply is from $15 to $20 per ft. 
as compared with $60 to $80 per ft. for the 48-in. pipe, 
or $89 to $100 through a series of 36-in. pipes. 

A 10-ft. cireular tunnel through earth costs from 
$20 to $26 per ft. and has a capacity of 150,000,000 gal. 
(with 3-ft. velocity) per 24 hr., thus delivering an extra 
50,000,000 gal. at a cost of $5 or $6 per ft. A 10-ft. 
shore tunnel run in from the lake, with proper branches 
starting from an economical point, would supply three 
pumping stations of 50,900,000-gal. daily capacity. Mains 
larger than 30 to 36 in. should be used only in special 
cases in Chicago. The cost of laying a 36-in. main is 
from $19 to $12 per ft., as compared with $15 to $20 
for the 48-in. main. The cost of valves, piping, ete., is 
nearly 59% more for the 48-in. than for the 36-in. 
main. The 36-in. main is ample to distribute the water 
to a 50,000,000-gal. district from a pumping station eco- 
nomically located, so as to pump an equal distance in 
each direction. 

By a system of cross connections with properly lo- 
cated valves and checks, provision can be made for any 
extra demand for water within the territory of any pump- 
ing station. By placing say two extra 12,000.000-gal cen- 
trifugal pumps at each station, a surplus for emergency 
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Ise Could 


be easily secured. The tunnel designed Ol a 


o-tt. velocity basis would supply this additional demand 


This 
the 


} 
} 


for water at a nominal loss of head at the station. 


demand would 


} 


Mieal ONIV a 


eXtra 1 excess In 


e|poh) 


cost of pumping. 


Pumping stations should 5O.O00, 


if 


hot have 


OOO to 6GO.Q00.000-gal. nominal capacity. 


more than 


Larger units 


of supply mean larger districts for each unit, and greate? 


lengths of distributing mains. This includes larger pip: 
with increased cost of maimienance. There is also higher 
cost for pumping due to the higher pressure maintained 
at the station to overcome the greater friction head in 
he pipes The pressure throughout the large distric? 
will ha ) greater Variation. The 50,000,000-gal. unit 


ssure throughout the district, 


uniform pr 


average pressure and consequently a re- 


Che citv should be vid out, as stated. in definite sec- 
ins. heXvagona n form where wosstble the plan show 
ing just how much is covered each section. The pumn- 
ing station should be situated in the center of the dis- 
triputinge or supply svstenm 

Phe city has now on ity hands cribs that should be 
relocated and designed along correct lines, tunnels that 
are moa } mnbet of cases useless, With vdrau 1¢ condi- 


water so abnormally bad 


TioMs Thal FOVET] the flow oO 

that the cavacity o e tunnel in instances is reduced 
tul a0%., It has useless parallel water maths with many 
other errors al ditferent peints. ‘ lw ehormeus cost of 
the Chicago water system shows the errors made tm the 


onstrucths! is We HOW ive] \ cost some S20.000, 
OG | rher iT) t sho | me st le Wes The whole <VSterm 
lacking in manhv esse al features 

Vhe cit could appropriate the electrical power de- 
veloped by e Sanitary District to supply a large part 
ol the Dowel or operat hy Lit rydbpine ~Lations 

(die 0) Lite Is roves ) 1 taken }) = lo make 


nmvVvadrauile <UTVeVS TO av out the 50,000, 000-gal. 


Prop r 


districts: and to ascertain the economical center for tir 
location of the pumping stations Krom these centers 
the tunnels can be laid out, and ely the mating of the 


cribs would be undertaken. Beginning at the ex 


Intake 


treme north or south end of the city the new districts 
could be laid out and work started on the new design 
When a sullicient area had been surveved to Make the 
proper number of pumping stations or 50,000,000-gal. 
districts to represent the capacity of an economically de- 
signed lake tunnel and intake crib. Other portions of 
the citv could then be covered as fast as nds were 
available to meet the necessary construction expense. — tn 
ul ding “1 Hew ti! wl System Tt) rere cle tor present 
needs, a certain amount of excess tunnel capacits should 
| 
e provided to care for certain e territory that will 
vw added to the area o © ¢ This also should He pro- 
vided for Wy to the econo pont Where the additional! 
} ——*) | fit lori 1 and « 
cost wouvtld nere Thanh cover the benents ce ved, ala a 
neW or separate sSvstemn caller Ol 
Auxiliary or booster stations that draw eir supply 
from water mains should not be built. The country 15 


whole extent of the 


city that each 


portion or district could be given the proper pressure 


y 
} l 


head by means of check valves and other devices of this 
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lengths, The first cost of these their firne 


many miles » 
large water mains, the first cost of which is very larg 
A sys 


tem of cross connections could be devised for these tu 


should be 


cost. It means also the elimination of 


with Creal expense for repairs and maintenance. 


hel systems such that if one unit or pumping station 
thrown out of service temporarily no serious lack of pres 
cure would be felt at any locality. 

The methods of procedure as How carried on in the al 
terations and additions to the present only 
makes the problem more intricate and costly to solve, 


stations, 


and it is desirable to undertake as soon as possible the di 
ign of the proper system to meet efficiently and econom 
ically the required ends. 


The Performance of Engineer- 
ing Work by Manufacturing 
Concerns 


The relation of manufacturers’ engineers to consulting 
engineers in the development of electric traction on rail 
Wavs Was discussed at the last meeting of the New York 
reported in Apr. 9, 
p. SOM and the same relations in the mining engineering 
field were discussed at the meeting of the Western So- 
ciety of Engineers in Chicago, on Apr. 6. A> paper on 
“The Engineering Opportunities in| Our Coal-Mining 
Fields.’ was presented Iny 
this 


Railroad Club as our issue. of 


Andrews Allen, and a consid 
dealt with the subject noted 
We give beloay some extracts from this part or 


erable part of paper 


I i 
avpove. 


he paper, 


with a brief summary of the lengthy diseus- 
sion Which followed it. 
The construction 


work in connection with mining plants is 


handled in various ways 1, by the owner’s engineering or- 
ganization; but only the largest companies can afford such 
an organization of can provide work or varied experience 


enough to > 


the times; 2, by engi- 
firms a, 2s 


constructing engineers retained by 


their 
manufacturers or 


keep men abreast of 
neering contracting firms of 


consulting o1 


study 


the owner to 
specifications, let 
the tield 
contract. 


conditions, draw 
labor, 
supervise it, if 


plans and contracts 


for material or carry on work on companys 


account o1 done by 


The engineering 


development of coal mines in the West 
has not kept pace with their commercial development. This 
is due in part to the newness of the art, the rapidity of its 
growth, and the unavoidable crudity of new things where we 
learn our lessons in the hard school of experience. But the 
lesson would have been learned much sooner, and much bette 
esults generally obtained if professional engineers had been 


ore frequently entrusted 


plants. 


with the planning and construc- 


tion of 


Most 


Mining 


operators seldom draw on specialized engineering 


services for which they have to pay directly, but content 
themselves with such so called “free services” as they can 
vet from engineering manufacturers. The combination of 


t} 


e mine operator and the sales engineer has not tended to a 
broad and comprehensive foresight covering future develop 
nent, or even to well balanced and mechanically efficient 


plants. The place of the contractor o1 
be secondary to the designer, 


and it 


should 
would be more consistent 


manufacturer 


to give away a manufactured article with the design than to 
give awa engineering services with the manufactured 
article, 

The commercial, manufacturing, or sales engineer has his 


field, no less important and but 


the operating 


necessary; neither he alone 


him and 
the 


engineer, 


combination between 
the 


constructing 


nor any 
ment, 


manage 


can take place of competent consulting, de 


signing or 
All 


gineering 


construction propositions should have 
the 


is dangerous and 


competent en 
the 
unsatisfactory, 


direction in sole interest of owner; an 
W hethe: 
in charge is a salaried employee of the operator 
independent 


should be 


other arrangement 
the engineer 
or an 
lation to 


engineer in professional practice, his re 


the work such that he is 


free to do his 
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st in the sole interest of the work itself and of the owner. 
d the contractor or manufacturer is also able to give better 
| more efficient service when he is relieved of general 
sponsibility and can devote himself to doing his own work 
der definite conditions and intelligent direction. 
The engineer to handle such a proposition must be abso 
tely unbiased and must therefore have no commercial ties 
athliations. He must have nothing to sell or exploit but 
brains and ability. He must draw on the manufacture: 
d the manufacturing engineer on the basis of merit only 
d in the sole interest of the work. 
Where manufacturing concerns devote a high-priced en 


organization to furnishing services for 


directly 


engineering 
the 
the 


neering 


vhich are not not only is result es- 


pays for 
but the 


decreased 


they paid, 
entially 


xpense 


for one customer 
to ten 
manufacturing 
of 


its 


engineering 
of the 
most 


unfair, 
of 
plant as a 
of the 
of perfecting 


from three others, efficienes 
because 


the 
should be 


concern is 
business 
its 


energy its best men is diverted from 


product and which 


processes, 


principal concern. 


If all engineering manufacturers gave free engineering 
services they would soon be eaten up by tremendous ove 
head charges, which would cause them to fall easy victims 
to such concerns as devote their ability to manufacturing 
alone These firms must, of course, have their engineering 
departments, but there is plenty of work for them to do with 
out infringing on the field of general engineering, and when 
they do general or special engineering work they should 
make a direct charge for it and thus relieve the manufactur- 
ing department of its burden and play fair with all of their 
customers. 

Wherever special designs have to be made, wherever the 


installation involves the assembling of numerous elements to 


furnish which the manufacturer would in fact be a jobber, or 
where the installation involves careful examination and anal 
sis of conditions and elaborate study plans to determine 
what should be done, the best results can be secured by an 
independent engineer directly in the pay of the owner. 


On the other hand, where a machine (using this word in 
broad sense) is manufactured complet? by an engineerins 
firm, and where its uses and duties are so definitely known 
that they can be made subject to a definite guarantee unde 
prescribed conditions and where the engineering work is 


design should 


the 
although, 


adaptation of standards, 
by the 


engineer c 


principally an 
manufacture even here, 
be of 


and comparing 


generally be made 


the independent the Value 
to the 
Where 
pahtes 


i hard 


the 


an very greatest 
the 


manufacturing 


owner in analyzing proposition 


competitive designs are made by) com 


the 
time, 


and firms are sure to have 


fi equently 


conscientious competent 


and lose out to those who skin down 


requirements. 
installation 
likely 

engineering 
for the 
and the 
specifications 


that 
constructing engineer is 
by the 
the case, 


It must not be assumed an handled by a 


to 
manufacturer. 


consulting or a cost more 
made 
be 


and only 


than if plans 
rhe should 
lone thoroughly 
the work 
bidder 


are 
engineering work is 
material is 
which 
his 


reverse 
furnished 
put 
by re 


once, 
rigid each 
of 
reducing 


On 


and done under 


on an equal basis merit and lower cost 


engineering and contract 


this 


moving uncertainties and 


to a minimum. basis only is it 
fair competition, resulting 
but in a helpful stimulus to 
bought the manufacturer 
the engineer into a completed whole. 
installation 
to 


paid 


Ing 


expenses 


to obtain 


pos- 
only in lowe 
Each 

that 


sible not 
specialty 


line 


prices industry. 


can be from best in and 


welded by 
Where 
facturer 


planned by an engineering 
usually 
has to efficiency, maintenance 
future requirements, which the things that 


and where a dollar spent in the beginning is frequently 


mantu- 
atten 


an 


seems cost less, it is because less 


tion been operating and 


are very count, 


worth 


ten dollars afterward. 


In the discussion, Mr. Armstrong (C. & N. W.“Ry.) 
said that while the great field for the manufacturing en 
gineer is in the development of standards of production 
and standard machines, the adaptation of these stand- 
ard productions to their various uses should be worked 
out by the engineer who can study all the conditions af- 
fecting the plant in which they are to be used. Few 
manufacturing concerns could employ such engineers, 
and if they do, then in bidding on the same proposition 
each has to pay its engineering organization, and this 
charge must be added to the cost of production of the 
concern Which secures the contract. If the design is put 
in the hands of a consulting engineer this cost has to lv 
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paid but once, and the several manufacturers do not have 


to include overhead charges of this sort. 

Mr. Rasmussen spoke in favor of work being done by 
the manufacturers’ engineer, but missed the point of Mr. 
Allen’s to the effect that 
however capable, is limited to advocating his own firm’s 
the 


specialty 


statement, such an engineer, 


design or specialty, whereas independent 
that better meet the 
needs or conditions, and is free to adopt the latter. He 
L. Hyde, read before the 


Institute. which did not 


engineer 


hay see some other will 


referred also to a paper by M. 
Canadian Mining favor the em- 
plovment of Independent enemeers. 

Mr. pointed out that Mr. Hyde’s 


paper stated that in building a mine tipple, for instance, 


Garcia (Chicago) 
he would ask certain manufacturing companies to send 
[f 
Hyde believes this to be the ease, evidently he has 

to 
draftsman from the manufacturer for general drafting 


their representatives “which they do without cost.” 
Mr. 


much learn, and his further proposal to borrow a 


WOrK certainly could not be considered good practice for 


either the mining concern or the manufacturer. Mr. 
Garcia also referred to coal-mine engineering as a prom- 
ising field for the young engineer and one which com- 


mands better pay than many other branches of the pro- 
fession. 

Mr. McCullough (Chicago) pointed out that when the 
mine operator has several plans submitted to him he is 
not able to make a choice on the basis of their respective 
merits, While the independent or consulting engineer is 
of course, 


ot 


The condition exists, 
the manufacturers offer 


but it Is 


able to do this for him. 


that engineering fre 
that the 


The pont Is, 


service 

this 
that 
antagonism between the consulting engineer and the com- 
but the 


entities. 


charge, e\ rele hi cost of service 


must be paid somehow. not there is 


engineer and manu- 
distinet Mr. 
Reichmann (American Bridge Co.) also thought that the 


mercial engineer, that the 


facturer are two separate and 


employment of a consulting engineer to design a plant 
before the manufacturer is asked to bid on it eliminates 
a large amount of engineering waste as compared wit!: 
a case where various firms send men (ostensibly with- 
out charge) to lay out or design a plant. 


Model New Industrial Town Planned, Near Pittsburgh, 
Penn.-One of the largest building operations in the Pitts- 
burgh district in recent years is the new plant of the Amer- 
ican Zine and Chemical Co., a subsidiary of the American 
Metal Co., of New York, which is one of the largest pro 
ducers of zine in the United States. This company has re- 
cently purchased about 2500 acres of coal and about 250 
acres of surface at Burgettstown, Penn., some 27 miles below 


Pittsburgh on the Pan-Handle division of the Pennsylvania 
Lines West of Pittsburgh. 

What is known as a one-unit plant will be erected at 
once, which will have a capacity of 40,000 tons of sulphuric 


acid and 20,000 tons of zine annually. The plant will be en- 
larged as fast as the situation warrants until a capacity of 
two or three times that amount is reached. There will be 
17 buildings in the first unit, all of steel-frame and of mill 
construction type. The initial investment will be around 
$2,000,000 and when the plant is completed, possibly in about 


three years, it is anticipated that there will be $5,000,000 in 
vested. 

A shaft will be sunk and coal mining operations will be 
commenced at once. The plant will give employment to pos- 
sibly 500 men at the start and eventually 1500. This means 
that a new town will have to be built to accommodate the 
families of the workmen, and it is the intention of the com 
pany to make the town a model one both from a utilitarian 
and :esthetic point of view. Langloth will be the name of 


this new town. 
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New Coal Pier, Norfolk @ Western 
Ry. Lambert Point, Va. 


Br W. P. 
SYNOPSIS A coal } ler capabl of handling OO fons 
per fou ust completed in Norfo! llarbor. Coal is 


brought from the mine: the cars are all sorted ina hump 
yard and the coal ts then weighed and dumped into spe- 
; the 


/ 


Ta niotor-car units, which are ele rated lo Upper 


level ¢ f Live pu rand dumped into the required hopper in 


f hig nrer, 


( oal sh ips and harge S wiay lve alongside and 
, : : : ; . 
draw off from hopper. Special features are the combined 


use of gravity and mechanical operation, the founda- 


tions and the steelwort. 

A Jarger tonnage of bituminous coal is loaded on the 
vessels in| Norfolk Harbor than any other harbor in the 
United States. 
oa. BOL: 
by the three railroads entering this harbor as follows: 
Norfolk & Western Ry., 5,598,716: Virginian Ry., 3.- 
283.925 and Chesapeake & Ohio Ry., 3.111,01% 
The largest dumping of coal in any one month was made 
Nortolk & Western in the 


This tonnage for the vear ending Dec. 
amounted to 11,993,658 tons, and was handled 


tons. 


by the month of December, 
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when 514,020 tons of coal were handled over its piers 
then in operation. In order to increase the pier capacity 
to care for this growing trade, the pier described herem 
Was started early in 1912 and 

December, 1913. 

about 40 
handled at these piers, which makes it necessary 


Was put into service im 


There are different Classifications of coal 


to have 
the 
a vessel 


several boats alongside of the pier at one time and 
facilities such that one car may be dumped into 
and the next car into another vessel, or even into another 
hatch of the 


cargo of coal. 


same vessel, if that vessel is taking a mixed 

It Was, therefore, not feasible to have the 
coal dumped direct into the vessel with the mechanical 
car dumper as is a frequent practice at coal piers, but 
an intermediate pier car had to be provided so that the 
classification could be easily made on the 


I pier. 

In brief, each car is brought by gravity from the Lam- 
bert Point hump yard across the scales to an incline, 
where a barney pushes it up to a coal dumper. At the 
dumper the contents of the car are emptied into an elee- 
tric motor car, which runs to an elevator in which it is 
lifted to the upper level of 


the pier, run off on tracks 


*Prepared in part 
before the Roanoke 
+Assistant 


from an address delivered Mar. 2, 1914, 


Engineering Club, Roanoke, Va. 


Engineer, Norfolk & Western Ry., Norfolk, Va. 


Fer . __ _ Base_of Fratl, £1.90 
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on that upper level and dumped, through bottom openin 
hoppers, into the proper bins, whence the coal is draw 
olf into the boats lying alongside. 

The pier is 1200 ft..long outside of the bulkhead lin: 
with slips on each side having 32 ft. of 
it. wide at 


Water and 16 
300 ft. wide o 
The top of the pie 
level, 


the bulkhead extending to 
more at the outer end of the pier. 


is OO 


ft. above low-water line and The new cor 


struction included dredging for the proper depth, filling 
to make ground for the new classification yard, pile 
concrete foundations for the scales, dump, elevator an 
pier and erection of the steel framework of the pier an 
of the various mechanical devices on it. 

Lambert Point Yard as completed contains 52.5 miles 
of track, about one-haif of which was added at the tim 
of making The vard, 
into which coal is received, will hold 3300 cars, the grav- 


these Improvements. receiving 
ity vard for the new coal pier will hold about 400 cars 
and the empty vard for the coal pier will hold about the 
same number. There is in addition to this a coke yard 
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which will hold 130 cars, a gravity yard for coal pier 
No. 3 which will hold 60 cars, and a shop vard holding 
about 300 cars. 


OPERATION 


The operation of the pier, as described below, may he 
understood 
(Fig. 
and vard, 


hetter by reference to the accompanying dia- 
gram 1) showing the plan and profile of the pier 

WriGuing—The coal cars from the mine are pushed 
hy locomotives into the gravity yard from which each 
car is run by gravity and controlled by a car rider at the 
brakes reducing speed as it crosses the seales where, 3 
meas 
weight 


of automatic weighing devices, a record of th 
is obtained. Each of these scales has a capacits 
of over 200 tons, 

Dumpen-—After these cars are weighed they run over 
the mule pit to a point between it and the approach to 
the car dumps. The car is then brought up the inelin: 
to the car dumper by means of this mule or barney con- 
trolled from the operator’s house (Fig. 2). 

Fach mule-haul 
motors geared to a drum. 


225-hp. 
The haulage rope from this 
drum is led around deflecting sheaves, located under the 
trestle and over sag carriers to the mule car. 


mechanism consists of two 


The drum 
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ich this haulage rope is fastened is controlled by 
s operated by hand or foot levers and also solenoid- 
ited brakes to provide for any sudden failure of 
ut from any cause. After the car is placed on the 
n, or movable platform mounted on a cradle (Fig. 
t is tipped by means of ropes passing around the 
rside of the cradle and over sheaves at the top of 
framework and wound around drums located in the 
nework near the bottom on the outside of the dump- 
The speed of each car dumper is so regulated as 
lump a maximum of 30 cars per hour, and is designed 
andle road cars from minimum sizes up to 90-ton ca- 


ty 


‘he first motion of rotating releases the levers hold- 


the movable platform in its position, and it, with the 
travels sideways until the side of the car is against 
side of the cradle, the car is then clamped into po- 
on by four heavy steel beams automatically operated 
heavy counterweights traveling in guides at the side 
the dumper. 
vo 200-hp. motors connected by 


Each car dumper is turned by means of 
proper ot 
ur gearing to the cradle hoist drums. By this means 


reduction 
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in guides at the sides of the elevator. These weights are 


of such sizes that the unbalanced load traveling in either 


direction will be approximately the same. 

After the car has been elevated to the top of 
it is then run off by means of trolley. 
lowered by raising counterweights. 

CLASSIFICATION Pirr—Atter the pier car is raised to 
the top of the pier it runs off onto a movable girder 50 
ft. long, which is hinged at the end next to the pier and 
movable at the end next to the elevator. When the plat- 
form of the elevator is raised to this girder, it picks it up 
and automatically aligns the rails by means of guides on 
the platform and on the movable girder. The end of this 
girder has a vertical movement of 2 ft. in all. The plat- 
form of the elevator is provided with car stops between 
the wheels of the front trucks, which operate automatic- 
ally with the raising of the platform to prevent move- 
ment of car on platform while hoisting. The car then 
runs to the chute designated by tie pier foreman and the 
coal is immediately dumped into « hopper by means of 


the pier, 
The elevator is 


discharge gates in the bottom of the car operated by air. 
The car then passes on to the outer end of the pier and 


— Ernpty Yard 





| Fig , 
| be Se 
C %y i 
: > le 
Return Stor ag e for Per Cars _ 
c Track : . 
e ; ; 
- Ze 
enerd = ao 
a el nance I 7%—> ere gE 





* # @ 


NORFOLK & Western Ry. 


POINT, NEAR NORFOLK, VA., 
the car is inverted and the coal is dumped into especially 
constructed electric-driven pier cars, which will be de- 
scribed later. 

The cradle of the car dumper is then turned to its 
original position by means of counterweights and dy- 
namic brakes and the next car up the incline to the car 
dumper pushes the empty road car off this cradle where 
it runs by gravity on a return track with a kickback to 
the empty yard. 

KLevATOR—The pier car then runs by means of over- 
head-trolley system to the elevator. 
(Fig. 5) are built in one framework and form a support 


These two elevators 


ind guide for the plattorms used in hoisting these pier 
ars to the top of the pier. 
the car runs, are operated in guides trom the lower ele 
ation to the top of the pier, a height approximately 80 
‘t.. the center portion of this elevator tower is constructed 
0 as to allow the empty pier cars to return down the 
rade from the top of the pier. Each of the hoists is 
perated by two 600-hp. motors geared to winding drums 
pon which the operating ropes are wound, these ropes 
ass over deflecting sheaves at the top of the tower and 
round sheaves in the framework of the elevator platform 
nd anchored at the top of the tower. The platforms 
re counterbalanced by means of heavy weights running 


These platforms, upon which 


The 


gate 


down the return track for its next load (Fig. 8). 
coal in this hopper is held by means of undercut 
at the mouth ef the hopper. 
structed that the angle of inclination of all the parts 
is the same, thus leaving no place for coal to stop. 
Cuutres—When the undercut gate is opened, the coal 
drops in a vertical chute at which there is another gate, 
which is then opened and the coal runs out the hinged 
chute into the vessel (iig. a). 
structed that the hinged porfion of the chute can be 
raised vertically alongside of the pier when not in use, 
and lowered to an angle of about 60° below the hori- 
zontal for loading. 


These hoppers are so con- 


These chutes are so con- 


This hinged portion of the chute can 
be moved bodily up and down in the vertical part of the 
chute by means of a sliding box to a position near the 
end of the chute which will be 47 ft. above the water 
when inclined at an angle of about 35°, at which the 
coal runs freely, this chute can also be lowered until the 
feet of the 
The hinged portion of this chute also has a side 
movement of 12 ft. each side of its normal position. 
These chutes are raised and lowered and the gates are 
operated by means of gcared machinery operated by hand 
on top of the pier. 

Prer Cars—The electric-driven pier cars are steel cars 


end of the hinged portion is within a few 


water. 
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(Fig. 6) mounted on two 6-wheel tru ks, and have a ea- 
pacity of 8900) cu.ft. level full. The bottom = is) con- 
structed to hold a hopper with discharging gates, which 
are arranged in pairs. ‘These cars are operated by means 
of two motors, one of each Is veared to an axle of each 
truck and provided with dynamic braking attachments 
for regulating the speed when coasting down the grade. 
The operators cab is at the front end of the ear, and 
at the opposite end of the ear there is an inelosed space 


for resistance, 


storage tanks, ete. The gates in the bot 
tom of the car can be operated independently, separate 
cylinders being provided for the purpose. The tota! 
length of the double opening of the gates is approx! 
mately 26 ft.. which is within four feet of the length of 
the hop ron tov of the pier. The cars receive their cur- 
ent from overhead trolley wires which are provided on 


top of the pier and down the return tracks as well as on 
he cround level. These cars are designed to operate, 
when loaded, at a speed of 1000 ft. per min. on a level 
erade. and when empty, at a speed of 1400 Tt. per min. 
on level grade. 


Toxxace Caraciry—The total tonnage of coal 


dumped over this pier in one hour’s time should be 60 
cars of coal, which if tie cars are of the 90-ton capacity, 

ould equal D400 tons ef coal per hour, and with the on 
dinary ear averaging 50 tons would equal 3000 tons of 
coal per hour. which means that this pier will be able to 
handle at least 3000 tons more coal per hour when alt 
large cars are used, or 1000 tons more coal per hour 


when ordinary ears are used, than Pier 3 now in use at 


Lambert Point, or any other coal pier in Norfolk Har- 


hen the road ear Passes the scales, the clerk in the 
scale office writes on a telautograph the consignee, kind 
of coal. car number and weight, which writing is im 
mediately produced on a similar machine in the clerk’s 
louse at the car dumper. The clerk takes this paper 
and marks thereon the number of the pier car into which 
this coal is dumped and hands the slip to the motorman 
of the ear who delivers it to the stevedore’s office on top 
of the pier where he receives instructions into which 
chute or hopper, they being numbered, he is to dump the 
coal. 

Eiecetric Srarion—Atl of the machinery for this 
pier is electrically operated. A substation was built just 
south of the scales for reducing and converting the eur- 
rent which is furnished by the Virginian Railway & Pow- 
er Co.. over a 11.000 volt. ace. line. Two transformers are 
used in this substation for reducing the voltage for the 
converters by which the current is changed to direct cur- 
rent and furnished to the machines at the pier on a 
5ad-volt line. These machines are in duplicate, so that 
me machine is used at a time and the other one held in 
reserve in case of accident. In this substation, there are 
also three transformers for reducing alternating current 
to be ased in the motors at the shop buildings and for 


lighting PUT Poses, 
CONSTRUCTION 


The construction operations may be divided roughly 
into building the bulkheads and breakwaters, dredging 
the site, building the pier fender, driving piles for the 
pier-column bases, foundation work for scales, dumper 
and elevator and erection of the final steel frame. 
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About 1900 ft. of new breakwater had to be 
north of the new pier site, an old breakwater ren 
from the site itself, and the bulkheads built at the , 
end cf both slips. All of these structures were of ti: 
framing and piles, some 90,000 lin. ft. of piling and 
O0G ft. bam. of framing timbers being used. The d 
ng. done hy suction dredges, covered some 20 acres 
totalled 668.000 cud. ALL spoil was placed insho 
the new yard or around foundations to yard struct 
The pier fender (Fig. 10) is of creosoted timber 
and frame construction and = totaled 72.400) lin.tt. of 
piling and 416,000 ft. bam. of framing. 


s 


CYLINDER Founpations—The foundations for 


pier columus were made by driving pile clusters, 
closing them in a steel evlinder 18 ft. in diameter and 
filling that e¢vlinder with concrete. Each pile cluster 
was made up of 65 piles varving from 25 ft. to 


| iH) 


leneth. There was a total of 108,542 lin.ft. of piling 


driven in these cylinder foundations and on 2400 piles 
a Water jet had to be used in order to secure penetra- 
tion enongh into the sand and gravel at the bottom. The 
largest number of these driven in one day was 5+ piles, 


The piles were placed in the telescopie leads under the 
follower above water. and were then lowered into position 


and driven until the top of them was about 27 ft. below 


low water. At first, these piles were started so that the 
top of them eame about one foot inside of the evlinder 
line, but it was found that thev spread somewhat in driv- 


ne, making it dificult to place the evlinders over them. 
\fter this, the piles were started closer together so that 
re was a clear space of 2 ft. outside of the piles and 


also fou 


no more troukle was encountered. It was 


tha 


rat these piles spread in driving out close to the 
of the evlinder. 


sides 

The cylinders were 41 ft. long including a temporary 
section of 7 ft. on the top of them and weighed about 14 
Tons. It was necessary to have a large derrick boat for 
handling these and placing them properly as they had to 
be lifted over the top of the pier fender, which it was 
necessary to construct before placing cevlinders in order 
to have something to hold these evlinders in position 
until they were filled with concrete. 

The cylinders were erected on the dock between the 
warehouse at Lambert Point and moved around on the 
derrick boat as they were needed. Considerable difficulty 
was encountered at some points 


) 


in sinking these cvl- 
inders, where the bottom was hard, down to the prope 
depth, as the water had been dredged to a depth of from 
32 to 34 ft. along this area, while the bottom of the ev!- 
inders were to be about 35 ft. below water. These ev!- 
inders, on account of the action of the tides. and 4 
strong wave action during rough weather. had to be held 
very firmly in position at the top, and it was necessary to 
securely brace the pier fender and to hang them a 
hrace them to this fender in order to hold them in 1 
proper position. 

After the cylinders were placed for the foundations 
the pier proper, it was necessary to pump out of the 
several feet of very soft mud which had collected in 
bottom of the slip after the dredging had been do: 
Holes were provided below low-water line in the sid 
of the evlinders in order to equalize the water pressure 
the cylinders, and bags of cement were placed aro 
the inside of the evlinder to prevent mud and water fr 
breaking in under them. 


T ° 
his mud was pumped out 
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SUH 


centriluga pump after which a couple oO] fee! 


of clean @ravel was deposited in the bottom of 


the cyl 
Inder around the piles in order to hold in its voids any 


there. A 


f concrete was next deposited by means of a drop- 


retnadhbnaey 
| 5 ite 


hottom 


mud that may be concrete seal of 


bucket of I-vd. apacily around the piles up; to 


and slightly over the Two extra 
bags of cement per yard was added to this sealing con- 


crete. In 


tops of most of them. 
most of the cylinders there were 15 or 20 
piles which extended above this concrete seal, all of which 
were found to be in good condition. 
After this concrete seal had set, after one week the cyl- 
inders were pumped out dry, and the laitance, mud, ete., 
were cleaned off from this seal until good hard concrete 
was found. Concrete was then placed in the open up to 
the top of the permanent cylinder which was about the 
low-water line, or foot below, and before this con 


crete set, 34-1n. steel rods, 15 ft. long, were placed in the 


one 


toy of it as well as five pleces of old rail 3 ft. long, one at 
each corner and one in the middle so as to tie the pedestal 





LOOKING 
PIER 


ELEVATOR 
END OF 


r 
Tor or 


WATER 


From 


Fics. 8-9. 


Virws 
to this conerete. These Oay-n. rods extended to the top 
of the pedestal in order to give additional strength to 
this footing ( Fig. Eup 
handled by a derrick on this boat from barges lying 


The broken stone and sand were 
alongside to sterage bins over the concrete mixer, which 
mixer, the 
eement was handled hy this derris k toa platform above 
the mixer. 


fed into measuring bins before going into the 


Very good concrete Was mixed hy this Ina 
chine, and as much as 60 vd. per hour were deposited on 


Se \ eral OC'( asions. 


Timber forms were used for the ped- 


estals, and after this concrete placed and the forms 


Was 
removed, the temporary sections of cylinders were also 
removed, 

The sealing of these evlinders Was first attempted by 
usine a tremie, but it was soon found that satisfactory 
resnits could not be obtained by this method as the tremie 
could not be moved around in between the piles and hav- 


ing to raise it above the piles to meve it to another Joca- 


tion caused all the concrete to run out, thereby losing 
entirely the prin iple of the tremie. 

RNrevator Founpations—The foundations for the ele- 
vator were concreted from a plant erected on the land 


with a tower and chute similar to that used on the float- 
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he conerel Material was received for this w 


Before this foundation concrete could be 


pleut. 
MWh ears, Start 
considerable soft mud and water had to be 
the pile footings. 


removed f) 
Water was emptied by means © 
hose under pressure around the foundation, and ag 
deal of soft slimy mud was pumped out from around 
This was 


piles. afterwards refilled to the low-water | 
or about one foot below the tops of the piles, with ck 
Instead of 


eral separate 


sand. making the foundation course in sx 


fuotings, the whole area was covered \ 


1 


concrete about 4 


ft. thick, heavily reinforced with « 
rail as a precaution against vibration in these machi 
foundations and to provide extra stability to the who 
structure. The neat work of this structure required son 
very complicated form work and the placing of over 400 
anchor bolts, some of which were very long on aecou 
of the great uplift. Mechanical bond was made betwee 
the foundation course and the neat work by means of! 


old rail 3 ft. lone, placed vertically, and the neat work 


was carried on in sections completed to the top without 


Fic. 9. Hopprr-OPERATING 
MACHINERY 


PIER 





stopping. The elevator footings were connected with th 
pier footings by concrete struts. 

FOUNDATIONS FoR Dumpers, Erc.—The foundation 
for the car dumpers was reinforced with old rail and 
struts of concrete were built between the two dumpers 
and connecting the separate footings. Each car dumper 
Is separate in itself, but is connected by the steel super 
structure, end also in the foundations by the = struts. 
There were over 300 anchor bolts used in this structure 
and 1400 cu.vd, of concrete. 

The approach tracks to the car dumpers as well as th 
return overhead track from the south car dumper wer 
supported on concrete pier foundations with steel gir 
ers. For the timber trestle part of this return trac! 
concrete footings were provided so that in the future th 
could be renewed in. steel. The 
built for 200-ton track scales, 


foundations a? 
with tracks 13 1 
This masonry Was waterproofed to prevent lea 


scale 
two 
C; 40: €. 
age. and such water that runs into them from the top 
drained off into a well on the outside and pumped o 
after it accumulates. 

SuPerstTRUCTURE—The superstructure of the steel pir 
proper was erected by means of travelers on top of t] 
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The steelwork for the elevator and the tower on PERSONNEL 
shore end of the pler Was erected with a large loco- Henry Steers, Ine., of New York City, did the dredg- 
tive crane with a boom about 90 ft. long. ing, bulkheads and foundation work for the pier proper 
iis let. seen entarah 3 ble steel traveler was erect- sated 
\fter this was erected, a dou mr! teel ee erect RW 4. pkg” 
_ on the top, composed of two booms 95 ft. long, each 3"Plan lex le wi" sy if Neri 
to | : D oo : Mig XY BExe” * _h! gD Melway 
od for 164% tons at a radius of 65 ft., and for 10 tons at “ fe y 
radius of 95 ft. All the heavy pieces were erected with Yh x, g 
eae as [bs | SR. KES 
is traveler. This traveler was followed by a smaller > = 5 3| yks 
Sty ad aN T- ina P33 a 
ne with 60-ft. boom good for + tons at a radius of 45 arene X 
: 7 5 ; | , Pease sh x 
erecting the smatler parts, including the bunker “hr A OF ee £ 
: a. es ‘ J Columns & Prers -* 2:4 S 
ates, counterweight guides, ete. The steel was as- S £ K-48 D. > 
‘i § fe 
s<embled on the ground, hauled bz means of locomotive 3 13 EO: : t 
‘ Pe : ep v 
ranes to where it was placed in barges and towed out % ie : XE 
° . . i ‘ e S - > 
along the side of the pier, within reach of these travelers. a ls § 
the work of erecting this steel progressed ¥OR) rapidly ; iS g. ek KOT We & 
there were cee ae of steel erected in all, and wonty nai YR op} = El 55.0 
j ») . : : vy 
about 800,000 field rivets driven. a : 
rout t | —— £1 -38.0 
The general design of the steelwork for this plier con- 
sisted of alternate 50-ft. towers and 90 truss spans with Elevation 
panel lengths of 30 ft., which allowed for the spacing of 
the chutes 30 ft. apart. The steelwork is so arranged a + 
ee “ 
-S C.L. of | Bertts a 
K 32 CCH a : 61: »—-Fiers— NS 
of Tracks ' ‘ ‘ F - CL. * |Berrts iy 
at ~ 30%<-3@Iz0"-----> 30% * i ‘ 
"pot Base of Fail, Grade level E190 : t oe : AY 
t ae T + 3 ig vy Piers at 
YC ho He fh GE Expansion FPoirrts 
\ I x 4 xX NY mL & 
saa * 
Grade 625%| pre AG a 
| | OBO 
pac) ey Si 
ti YS A : ~ 
<-- G46" m3 
a QF — : : ae 
Elevation z Piers at Fixed Poirrts 
, eee > 
, g 
yb 
<3" Ss ~ 2" a ar ~ 
— 
Y 
9g ? ENG. NEws 
Cross-Secti rough Pier : 
Cross-Section throug e Fender Pier 
rian 
Fie. 10.) Srerron tHroven Horrer Exp or Prer ann Detratits or CyLInperR Prer FouNpATION 
THRO BLS f Th SPT: and the elevators. J. P. Pettyjohn & Co., of Lynchburg, 
ree A Pe | a a) . f " ss s . as « 
ee eer oe ig did the foundation work for the car dumpers, tracks 


around the same, scales, and built the substation. Vir- 
ginia Bridge & Iron Co., of Roanoke, furnished and 
erected the steelwork for the pier and elevators. Well- 
man-Seaver-Morgan Co., of Cleveland, furnished and 
erected the elevator machinery, structural steelwork for 
the car dumpers and car-dumping machinery. The Link 
Belt Co., of Philadelphia, furnished and erected the 
chutes and their operating machinery. Westinghouse 
Electric and Manufacturing Co. furnished the machinery 
for the substation. Fairbanks-Morse Co. furnished tie 





scales. Railway company forces erected the scales, ma- 

chinery in substation, trolley and lighting system, tres- 

Fra. 11. Vrew or Prer Cotumn BASE IN STEEL tle work around the car dumpers, made the fill for the 
CYLINDER gravity yard, and laid the tracks. 

The work was started under the direction of Chas. 8S. 
hat the empty pier cars return to the ground on a track Churchill, formerly Chief Engineer, and later finished 
through the middle of the pier with a orade of 6.25%. under the direction of J. E. Craw ford, the present Chief 
Expansion Joints are provided at four bents on the pier. Engineer, who together with C. C. Wentworth, Prin. 
\t each of these expansion joints the steelwork is en- Asst. Engineer, designed the plant. The work was di- 
rely separated by building two sets of columns 3 ft. rectly in charge of the writer, assisted by L. L. Kelly, 
part c. to ¢ Resident Engineer, and party. 
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Progress om the Pamamae 
Pacific Exposition 


Rapid progress is being made on the Exposition by 
Ings at San Francisco. Phe following information a 
recent progress has been furnished us by Mr. Marky 
Assistant Director of Works, whose papers on the E 
sition Tn our issues of Nov. 6 and 27 will be remem) 

A complete high- and low-pressure water system 


led, and the sewers and drains are complet 


been instal 
the grading is essentially finished and) road-making 
under way. The decorative features and the work on 
gardens are well advaneed. Of the 635 acres of buildin 

60 acres are completely under roof. Bids are now be 
solicited on the California Building and the Fest 
Hall, the only two large structures remaining to be co 
structed by the Exposition. 

The following is a statement of the building progress 
Machinery Building, completed; Edueation Building 
8% completed; Food Products, 959; Agriculture, 
85% : Liberal Arts, 80% : Manufactures, 75%; Trans 
portation, 65%; Varied Industries, 986; Mines, 98% 
Art Gallery, 150 ; Horticulture, 50% ; Exposition Audi- 
torium (at the Civic Center), 25% ; Court of Four Sea- 
sons, 50% : Court of Honor, 150: Main Tower, 10° : 
Court of Abundance, ready to start construction, and 
Court of Palms and Flowers, about 5%. 

It has been the policy of the Exposition to do all thi 
work by contract wherever possible. There have been 
let, to date, 225 regular and 250 special contracts. The 


1 
ob 





igations incurred to Feb. 1, 191 t, have heen as fol 
lows: by regular contract, $7,500,000; by special con- 
tract, $1,000,000, The expenses in other directions have 
heen about $2,000,000, showing a total of expenses or o}) 
ligations of $10,500,000, which indicates that 80% of 
the work is near completion. 

The accompanying panoramic photographs show views 
of the buildings under construction, the upper taken on 
Feb. a, the lower taken near the end of March. 

The large steel frame at the left in the lower view is 
for the dome of the Palace of Horticulture. This dome 
will be 186 ft. in height and 152 ft. in diameter. When 
completed it will be covered with glass and at night col- 
ored searchlights will play upon the glass from within. 

The large group of buildings on the right consists of 
eight exhibition buildings, four of which face on Sai 
Francisco harbor and four of which border upon the 
south: gardens. The buildings facing the south garden- 
and forming a continuous east and west facade ar 
from left to right, the Palace of Education, Liberal Arts. 
Manufactures and Varied Industries. The buildings fa 
ing the harbor are those of Food Products, Agriculture. 
Transportation and Mines and Metallurgy. 

Looking from left to right the first large white don 
is that of the Palace of Education: this dome is 150 ft 
in height and 100 ft. in diameter. The next dome, whic 
ix of similar proportions, and which has not yet be 
painted, is that of the Palace of Liberal Arts. Behin 
the dome of the Palace of Liberal Arts, may be seen t! 
dome of the Palace of Food Products. The next buildin 
to the right and prominent in the picture is the Palace « 
Manufactures, on which the dome has not yet been supe 
imposed. The cross naves in this palace, at the interse 
tion of which the dome will be placed, are 110 ft. 1 
height. The next dome seen is that of the Palace 














1914 


pril 23 
nsportation; at the extreme right of the picture ap- 
s one the Palace of Varied Industries. In 
center of the group of buildings and to the right of 
first two domes will be located the lofty Tower of 
els, Which will rise to a height of 433 ft. The tower 
he divided by an archway 125 ft. high, through 
ch visitors will enter from the main gates of the ex- 
tion into the Court of Honor. 
\ll the exhibition buildings are to be ready to receive 
ibits on July 1 of this year. 
en on Feb, 20, 1915. 


corner of 


The exposition Is to 
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‘ees for City Surveys and City 
Engineering Work, Oake 
land, Calif. 


Much interest is always manifested in the fees adopted 
) or recommended by engineering societies for the eln- 
ineer’s professional services. This is probably due to a 
total lack of standard and a secretiveness on the part of 
Inany surveyors and engineers as to their charges to 
clients, and to the lack of knowledge of many inexper- 
ienced engineers as to what constitute fair charges. 

In Oakland, Calif., the City Engineer Department is 
iaintained largely on a fee system. Fees are collected for 
private lot surveys, private grade surveys, street open- 
ngs, and from the Street Department on street work 
Work done for the 
various city departments of Schools, Parks, Playgrounds, 
Public Health and Safety, Civil Service Board, Munici- 
pal Water District. ete., is paid for at fixed rates by 
those departments. 


covered by engineers’ certificates. 


The Engineering Department under these conditions 
ix not entirely self-supporting, for according to the recent 
report of the Commissioner of Streets, the income for the 
fiscal year ending in June, 1913, was about $48,000 
against $57,000 for expenses. The expenditure for sal- 
Nevertheless, the fees and 
charges are apparently roughly gaged to the cost to the 
city of performing the work. The additional expense 
could be accounted for by work done for which it is im- 


| 


aries alone was over $53,000, 


possible to make a direct charge against some other city 
department and by overhead charges incidental to main- 
taining a comparatively large organization. 

| The fees and charges in Oakland were established by 
city ordinance in August, 1911, as follows: 


(A) For the survey of any lot, having four straight sides 

una being outside of the fire limits of said city, the fee to 
be charged shall be $12 for 50 ft., or less, of frontage and 

for each frent foot additional. Survey to include a dia- 


vram thereof and the setting of four stakes, additional stakes 


to be charged for at the rate of 50c. each. 

(B) For the survey of any lot, as described in (A) but 
lving within the fire limits of said city, the fee to be charged 
Shall be 50% greater than as fixed in (A) . 

(C) For the survey of any irregular-shaped lot (lot hav- 


r more than four straight sides) the fee to be charged shall 


be at the rate of $20 per day for each field party of three 
en, and $8 per day for each otfice man: excepting 
owever, that the fees for irregular-shaped lots, as herein 
efined, shall, in no ease, be less than the fees established 


pon a frontage basis. 
(D) For giving official line and grade of curb or sidewalk 
front of anv lot of 100 ft., or less, frontage, $5 if done in 
onjunction with a lot survey, and if done otherwise, 6c. per 


harge of $8 
laws of the 


in.ft. of curb or sidewalk with a minimum 


(E) Upon street work under the general street 


tate of California, the cost of which is to be paid for by a 
rontage assessment, or upon street work, the cost of which 
to he paid for in such manner as may be agreed upon be- 





and contractor 
the fees, to wit: 


veen owners (private contracts), 


proper ty 
shall be 
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FOR SETTING STAKES ONCE UPON: 

Sewering or resewering, $6 for the first 100 ft. or less, with 
6c. for every additional foot of sewer. 

Catch-basins, $5 each. 

Grading or regrading, 7c. per lin.ft. of street, measured 
along the center line. 

Grading and curbing or regrading and recurbing, 10c. pe! 
lin.ft. of street, measured along the center line 

Curbing or recurbing with wood, 3c. per lin.ft. of curbing 


Guttering o1 
Curbing or 


lin.ft. of 
cement or 


reguttering, 3c 
with 


per gutter. 


recurbing granite, concrete, 5« 


per lin.ft. of curbing. 
Sidewalking or residewalking, 6c. per lin.ft. of sidewalk 
Culverts, 6c. per lin.ft. of culvert. 
Crosswalks, 6c. per lin.ft. of crosswalk. 


Grading, curbing with wood and paving with macadam o1 
oil macadam, 15c. per lin.ft. of street, measured along the 
center line 

Regrading, recurbing with wood and repaving with mac- 


adam or oil-macadam, 15c. per lin.ft. of street, measured along 


the center line. 

Paving or repaving with macadam or oil-macadam, 5c. per 
lin.ft. of street, measured along the center line 

Paving or repaving with macadam or oil-macadam and 


curbing or recurbing with wood, 9c. per lin.ft. of street, meas- 
ured the center line. 

Paving or repaving with material other 
oil-macadam, per lin.ft. of line 
lengthwise of the street. 

Masonry on 
by the contract. 

For plan, on private contracts, 

For assessment diagram and final certificate, 

No fee charged on the surface of im- 
proved roadways, unless stakes are set, in which case the fee 
shall be the same as herein provided for paving or repaving 
with macadam, or oil-macadam. 

Resetting of disturbed or destroyed hy 
tractor shall be at of said contractor. 


along 


than macadam or 


each of stakes, measured 


work, 5% the cost of construction, as shown 


$5. 
$5. 


shall be redressing 


stakes the 


the 


con- 
expense 


(F) Upon street work under the general street laws of 
the state of California, the cost of which is to be paid by a 
district assessment, the fee shall be 5% of the cost of con- 


struction. 

FEES FOR THE FOLLOWING FIELD OR OFFICE WORK 
shall be as follows: 

For such miscellaneous engineering, surveying or drafting 
work not specifically covered, the fe:s to be charged shall be 
at the rate of $20 per day for each field party of three men, 
and $8 per day for each office man. 

For copies, additional to those required by Section 1 of 
this ordinance, of survey diagrams or street-work certificates, 
$1 for each copy. ; 

For blueprint copies, additional to those required by Sec- 
tion 1 of this ordinance, of such tracings or negatives of 
maps, street improvement plans, assessment diagrams, etc., 
as are part of the office records of the City Engineer's office, 
50c. for the first square foot of each of said copies and 5c. for 
each additional square foot thereof; no copy to cost less than 


50c. and no blueprints to be made from other than _ office 
records. 

For plans and specifications of work for which the City 
Council, or other authorized municipal body, is asking for 
bids, the City Engineer is hereby authorized to collect from 


prospective bidders on said work, the sum of $5 for each set 


of plans and specifications. For a period of 30 days after 
the time fixed for receiving bids on the work, the said sum 
of $5 shall be considered merely as a deposit; in case the 
plans and specifications are not returned within the 30-day 
period, then they shall become the property of the holder 
thereof and the $5 held by the city shall be considered ass 


payment therefor. 

In order for an engineer in private practice to compare, 
or gage, his charges by the 
know the salaries paid the Oakland city engineering 
staff. One Deputy City Engineer, 
$3000 per annum: four Assistant Engineers, $1980 to 
$2100: three Office Engineers, $1620 to $1920; one Field 


foregoing, it 18 essential ty 


These are as follows: 


Engineer, $1620 to $1920; one Junior Engineer, $1680; 
four Instrumentmen, $1500; two Instrumentmen, $5 per 
diem: 14 Draftsmen, $1320 to $1500 per annum; one 
Assistant Draftsman, $840; ten Chainmen, $900 to 
$1080; four Chainmen at $3 per diem: besides, of course, 
the clerical help of a beokkeeper, stenographer and clerk, 
at a combined salary of $3180 to $4080. 
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A Floating Caisson for Capping 


Subaqueous Piles 


by JOHN Taytor® 


A common type of dock wall is built with ao sub- 


structure of round piles driven in bents at varying centers 


and lt Pus to suit local conditions and cut off about owo 


feet below extreme low-water level to prevent decav 


through exposure to air. The piles are then capped with 


heavy cross and longitudinal timbers bolted to them, ‘he 
bents iY Iny also eenerally further strength ned hy CTOSSs- 


As 
braci 


xy placed on the piles between the capping and thre 
eround line. This substructure usually carries a suner- 
structure of block and masswork concrete, cellular spaces 


l 
} 
| 


being left between the pile bents, the whole being bridged 


} 


over at the dock level bv a concrete deck usually rein- 
torced by steel girders or rods. Steel or wood piling is 


> Who, 
e Wreel 
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weather conditions, and the shallow water makes tl 


work in the heavy helmet equipment arduous and « 


tremely slow and costly, Where the water Js polluted | 


él nae 
ried It ds made INereasing! | dillicult, I; IS almost INpo 
sible under ordinary conditions to drive piling in ben 
absolutely accurately in line and position under wati 
and where a superstructure of blockwork or piling has t 
be made to fit In with this part of the work it renders 
necessary the use of heav clamps, jacks and other «: 
vices to force the piles into alignment and attach th 
timber capping. When the piling has been once proper! 
aligned the placing of the lower bracing and longitudinai-» 
is comparatively easily done. To do most of this wor 
by divers is a tedious and expensive operation. 

In constructing a Wharf wall some 1600 ft. lone at 
Hamilton, Ont., Harbor, for the Canadian Government at 
a location Where a near-by sewage-disposal plant darken, 


and dirties the water, the writer has designed and uscd 
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¥ SECTION THROUGH FINISHED WALL 
oo SHOWING (DOTTED) LONGITUDINAL 
Plan SECTION OF CAISSON 


Fic. 1. DETAILS OF OPERATION OF C'AISSON IN CAPPING PILES FOR SEA WALL 


driven either in front or at the rear of the wall to support 
the fill placed behind it. 
pears in various modified forms, and is found in most 


This type of construction af- 


ports of the Great Lakes and is very generally used by 
the U. S. Engineer Corps and also by the Canadian Gov- 
ernment on harbor work and elsewhere. 

Viewed superficially, the idea of a braced pile substrue- 
ture appears to be at first glance a cheap and easy solu- 
tion of underwater dock-wall construction where the 
strata are such that piles can be driven. In actual practice, 
however, a variety of constructional difficulties in connec- 
tion with the underwater portion adds materially to the 
cost, placing a high unit price on the materials used in 
that part of the work. 

One of the greatest troubles is the work of aligning the 
pile bents under water and the placing of the cross-brac- 
ing and longitudinal timbers between the water surface 
and a few feet below. Here a diver is easily affected by 





*Supt. of Construction, Ottawa Contractors, Ltd., Hamil- 
ton, Ont. 


successfully a floating compressed-air working caisson fer 
subaqueous construction which has overcome the above 
noted difficulties with this timber pile and girder form of 
sea-wall construction. It is essentially an improvement 
or adaptation of the familiar diving bell. 

The quay wall, at Hamilton, consists of a continuous 
concrete and steel slab supported on conerete blocks, 3 ft. 
wide (parallel to the lake front) and spaced 11 ft. e. to 
«, each block being in effect the cap for five transverse 
wooden piles cut off some 2 ft. below lake zero level. The 
face of the wall is continuous steel sheet piling, and the 
area back of the wall is to be filled in, the fill tailing down 
under the concrete superstructure and up against the stec! 
sheet piling. A section through the wall is shown at the 
right in Fig. 1. 


COMPRESSED-AIR CAISSON 


Fig. 1 shows progressively the operation of the cais- 
son used in capping the piles for the Hamilton wall. At 
the left, the caisson is floating above the transverse line of 








en 





1914 


\pril 23, 





=, Which are to be capped as a bent. These piles are 
floating 


piledriver t> at least -< ft. 


ow the water Jevel, enough being left above grade to 


en down by a 


j ' 1 ‘ é ' yy 
‘Hand trim down to the required —8 elevation. The 
sSOlL IS Hoated ito POsttlon and securely moored, 

The 


Ives are then opened, admitting the water into the 


6-in. water-ballast loading and discharging 


ater-ballast tanks which form a part of the structure. 
i© Whole apparatus is then submerged in a few min- 
ites into the second position in Fig. 1, the imprisoned 
having been allowed to escape through the valves from 
i@ ballast spaces and also the 
The ballast 


ier valves are 


space. 


working 
tanks are thus filled with water and the 
,. 


closed. The air valves are also at 


then 


same time closed preventing the apparatus from being 





Fie. 2. VIEw or 


submerged any further. The working space then sur- 
rounds the work to be done. Air is now admitted from 
the compressor plant to the working 
life air-supply pipe. 


space through the 
This air being imprisoned in the 
inverted box forming the working space depresses tne 
water @own to the lower edge of the ballast tanks when 
the excess pressure naturally escapes from under the 
lower lip avd maintains the water at that level. The bal- 
last tanks meantime elevate the water imprisoned in them 
The water ele- 
ated by this means plus the dead weight of the appara- 
tus provides sufficient ballast to counteract the upward 
hrust of the air compressed against the roof inside the 


vorking space. 


to a level above the outside water level. 


The water depressed inside the working chamber is, 
f course, equal in weight to the entire load available for 
allast. For deeper working up to the capacity of its 


lepth the apparatus can be further permanently loaded 
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by placing iron weights or other suitable material inside 
the ballast tanks, thus keeping it at a lower level relaiive 


to the water surface, 


CONSTRUCTION OF UAISSON —he working chamber Is 
(x18 ft. in plan and 7 ft. high inside. In this work the 
pile bents are spaced at 11-ft. centers and measure 16 ft. 
overall across the wall. One pile bent at a time is cov- 


ered by the caisson. The maximum depth to which th 
water Is required to be depressed in order to give clear »ec- 
cess for placing the cross timbers and longitudinals in the 
dry is 3 ft. below zero level of Lake Ontario. 

The the tx6-in. 


beams of white pine with cross bracing and longitudinals 


framework of chamber consists of 


in the ballast tanks and A-trusses on top and bottom of 


the tanks to stiffen the 


framing, all securely bolted with 





iN Hamitron Harnor 

Y¥-in. bolts. The top and bottom end timbers are of 
6x10-in. douglas fir. 
and running longitudinally a 10x12-in. timber of douglas 


Across the top of the air chamber, 


fir is placed to take the upward air pressure on the center 
The ends 
tied down through the end 6x10-in. timbers with 114-in. 


of the roof of the caisson. of this beam are 
tie-rods and an A-frame truss is placed with these rods 
as tension members on the ends of the air chamber. 

The water-ballast tanks and air chamber are built of 
specially well dried seasoned white pine. The tongued- 
and-grooved joints of the 2-in. planking are filled with a 
thick solution of asphalt which was chosen on account of 
its elastic properties and the whole apparatus is painted 
with the same material. The outside exposed ends of the 
air chamber are double sheeted with 2-in. planking ton- 
gued-and-grooved. 

The inside of the walls and roof of the working cham- 
ber are lined with heavy galvanized iron, all joints and 


YOY 


nail heads being heavily soldered to prevent air leakage. 
Horizontal fenders to protect this 


inner sides and edges of 


lining are placed 
the chamber. On 
each of the four outside corners are placed spuds of 10x10- 


in. timber 82 ft. lone. 


around the 
These are raised and lowered by 
wire cables running from a hand-operated capstan placed 
on the These if desired, are 
provided as anchorages and as a protection agaist po 


center roof beam. spuds, 


sible breakdown of the air supply, and are intended to be 
dropped immediately should this occur. They are not, 
however, vitally necessary to the successful operation. of 
the apparatus as a whole. 

Access is provided to the working chamber by means 
of an air-lock placed in the roof of the working space. 
The doors of the lock are of wood of heavy construction 
with heavy hinges and a clamping arrangement. The 
hinges are set so as to bring an even pressure over the 
whole bearing surface of the doors. The meeting surfaces 


are mitered and provided with rubber bearing surfaces to 
give an air-tight joint. This makes a simple and effective 
airlock. 

Four 1%-in. air valves are provided for controlling the 
lock which can be operated, two from the inside of the 
lock, one from the working chamber and one from the 
outside. 


A steel lock of the usual type can, of course, be 
used. 


The working platform is suspended by %-in. dia. 
manila rope from sets of double and single blocks. The 
platform frame is made the full size of the chamber and is 
fitted with loose removable planks forming the platform. 
Working equipment such as clips to hoist the timbers to 
be framed up are suspended by ropes on blocks from eyc- 
bolts and rods on the roof of the working chamber and 
suspended tool boxes are provded. All tools are secured 
by a light line to prevent their being accidentally dropped 
in the water and lost through the open bottom of the cais- 
son. 

A telephone is provided, the instrument on the inside 
being removable to prevent it being damaged by water 
when the caisson is sunk, and the cells are placed in a wa- 
ter-proof instrument box on the outside wall of the air 
lock. A separate high-pressure air connection is pro- 
vided for an air wood-drill and saw inside. 

A water-gage glass, with cutoff valves which can be 
closed in case of glass breakage, communicates with the 
water outside and allows the exterior water level to be 
read inside, and when the reading is obtained from the 
dock water gage the level can be transferred very closely 
for setting out the construction inside the working space. 
A large scale low-pressure air gage on the root sraduated 


to ounces shows at a glance the air in the cais- 


son. 
On the four 


pressure 


faces of 


outside the caisson, rage hoards. 
graduated to inches, 


ed 


show the level to which the lower 
ve of the worki Y space is depressed below the 


outside 
water surface. To provide lieht 


, two small windows, 


double, of heavv wired eratings, ar 


fitted in the roof in rubber seats. but on dull davs ordin- 
arv lamps are i 


Tiass, 


} ] 

protected »\ 
? - ] 1 

used to licht the working space. 


At Hamilton, the depth to which the wate r is depressed 


and as 1 


lb. shperatmospherie pressure will depress water annrox- 


inside the working space does not exceed 6 rt. 


imately 2 ft. the pressure under which the men work does 


not exceed 3 lh. ver sq.in, for 6 ft. 


cle Nression., 
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To empty the water-ballast tanks, it is only necessary 
open the 6-in. diam. water valves and retain the air 
the working chamber when the ballast tanks will d 
charge their load and the apparatus again rise in a fi 
minutes into the position shown in Fig. 1, the valves be: 
then closed. In order to completely expel the water fr 
the ballast tanks, the air valves communicating with t 
working space admit air to the tanks which forces the 
mainder of the water through the 6-in. water valves. T! 
can be done to obtain a specially light draft, and with 
tanks unloaded thus, the light draft does not exceed 1 | 
6 in. in the machine described, 

The air supply is provided by compressor capable « 
delivering 100 cu.ft. of free air per minute, placed on 
separate scow moored alongside, steam being supplied | 
a 30-hp. beiler also placed on the scow. ‘This 
pressor also supplies air to the one diver necessary on th 
work who follows behind doing incidental work of an 
kind. 


Cou 


Air lines of 84-in. diameter rubber hose run from th 
storage tanks: one supplies low-pressure air for the wort: 
ing chamber and the other high-pressure air for a wood- 
drill which is used on all boring for bolts in the timber 
wor. These air lines are attached to the roof of the work- 
ing space. 

The high-pressure line supplies air at 95 Ib. per sq.in., 
while the low-pressure line supplies air for the working 
space, cut down by an air-reducing valve to a little above 
the actual pressure required. 
allowed to blow off through a safety escape valve in th : 
roof to purify the air, and it also makes good any air 


leakage. 


This surplus pressure is 


Of course, as soon as the air pressure rises too 


high, on account of the exhaust from the air tools, it 
blows off under the lower lip of the working chamber and 
thus automatically regulates the water level inside the 


working space. 


In the event of a serious breakdown of the air com- 
pressor or piping, instructions are given to the operator 
and his assistant outside to immediately open the water- 
ballast tank valves and allow the ballast to discharge anid 
drop the spuds, meanwhile to lock out the men in th 
working chamber, but this has never been necessary 
There is ample storage in the air tank and working cham- 
ber to allow of this being done before the water level be- 
gins to rise in the inside, this having been tested previous 
to use. Being built almost entirely of wood, the caisson 
cannot sink altogether and a man can always dive under 
the lower lip if necessary. Fortunately, so far not the 
slightest mishap has occurred in the operation. 

ALIGNING Prtes—Anyone with experience in driving 
long round wood piling, particularly under water, will 
readily understand that it can rarely be driven in perfect 
position and alignment. Even if the piles are set out 
and started in the exact location they will creep out of 
the vertical, and the best of judgment on the part of th 
man who heads and points a slightly bent but otherwis 
perfect pile will not prevent it from getting out of pos: 
tion to some extent in driving. 

In order to overcome this difficulty the writer uses 
ratchet pulling and pushing jacks to align the piles in 
position transverse to the face of the wall. To align the 
piles lengthwise of the bent two heavy timbers are sunk 
as shown in the third position in Fig. 1, alongside th 
piles and are suspended at a depth clear of any work to bh 
done, 


Two steel-wire cables lead from a hoisting engine 











| at any convenient point on the line of the wall at 
distance away. 


These run round a pulley on the 
r side and return and are connected by eye-bolts to 
When the hoist tightens these cables, 
ls the top of the piles into line ready for work and 


arer timber. 


them there while the piles are trimmed and the 


anent cross timbers bolted up. 

sutts Arrarnep—The apparatus can be operated 
st in any weather, with the exception, of course, 
It has been 


ed in zero weather with comparatively little meon- 


( ough water and excessively severe cold. 


ence as the water is kept from freezing in the bal- 

The 

e\iaust steam from the compressor can be used to pre- 
freezing if desired. : 


tanks by the air, which naturally is warm. 


It has been found that work can be done very satisfac- 
ily in the ice simply by cutting ahead the necessary 
e to move, each day, and this has the advantage thai 
seas do not affect the working in any way. The ice pro- 
les an excellent working space all round for framing 
mbers, previous to passing them down under the ap- 
aratus to the men. 
The caisson requires three men inside, one engineer 
d fireman outside and an attendant who brings sup- 
es, etc. as required. 
So far, in three months’ operation, including prelim- 
nary starting of the machine, it has completed about 400 
run of the underwater work of the wharf wall being 
built. 
ttendants would have been required to do the work in 


If divers had been necessary at least six with their 


the same time, and the compressed-air equipment and 


hoist would also have been in any case required for them 
to supply air for tools and pull the piles into position. 
Divers would have been more susceptible to bad weather 
and must have lost a great deal of time as there would 
have been days when they could not work at all. On such 
days this caisson operated quite easily as the men were 
quite dry and warm inside and the attendant scow, being 
ioused in, protects the men outside, 

In such work, time is generally the primary consider- 
ation as the rest of the work is held back until this part 
is completed. In the Hamilton work, the wall superstruc- 
ture and retaining steel pile facing cannot be placed in 
position in the wall until the underwater work is done 
and consequently the fill could not be placed behind the 
vall, which in turn holds up the carrying out of the 
dredging from which the fill is obtained. Delay on the 
finishing up of the underwater timberwork causes a gen- 
ral tie-up on the construction. 

By the use of this apparatus, however, the work is re- 
duced to a more business basis independent of the va- 
raries and caprice of divers. To anyone who has had 
harge of any extensive diving operations this point ‘will 
e very readily understood and appreciated. 


PERSONNEL 


The apparatus is the invention of the writer who is a 
irector of, the Ottawa Contrac- 
rs, Ltd., who are carrying out the work. 
1600 ft. 


and Superintendent of, 
This consists 
the building of a wharf wall long, and the 
clamation of several acres of shallow water area on the 
for the Hamilton 
heing done directly by the Dominion Govern- 


The view in 


ty water front Harbor Commission. 


e work 
ent. 
le harbor. 


Fig. 2 shows the caisson operating in 
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Stream-F low Studies 


By Epwarp Hl. Sargent 


The following outline of some methods used in making 
stream-flow studies is the result of seven years study of 
New York State by the 
Supply 


the streams of 
Water 
Conservation 


engineers of the 
its successor, 

written for 
the benefit of the engineers of these Commissions and is 


State Commission and 


the Commission. It was 
useful to the 


Some of the methods given here are 


presented here in the hope that it may 1 
profession at large. 
not original but it is believed that the procedure in mak- 
ing stream-flow studies has been amplified at least beyond 
What is given in the college curriculum. 

Location OF Datra—Nearly all of the stream-flow data 
on New York streams can be found in the annual reports 
of the Conservation Commission, the State Water Sup- 


ply Commission (previous to 1911), the State Engineer 
and Surveyor, the Board of Water Supply of City of 
New York, and in the U. S. Geological Survey Water 
Supply papers. Rainfall and temperature records are 


published in the monthly and annual reports of the U. 
S. Weather Bureau. Many valuable statistics are also 
to be found in “Hydrology of the State of New York” by 
George W. Rafter. 

Mass-Curve SrupiEs—Some phases of a given stream 
flow can best be studied by the Mass-curve method. The 
method consists in adding up the totals of the yield in 
monthly or daily increments from month to month, for 
the whole period of gagings under consideration; then 
plotting these totals as ordinates with the corresponding 
time as abscissas to form the mass curve.* Any desired 
curve of draft may then be assumed, and plotted to the 
If a uniform rate is assumed, this draft 
curve forms a straight inclined line, and if it is made to 
start coincident with some point or summit on the mass 


same scale. 


curve, the divergence of the two curves at the end of any 
dry period serves to show the volume of storage that 
would have been required to have maintained the assumed 
draft up to that time. Conversely, any volume of storage 
may be assumed and plotted as an ordinate at the point 
on the mass curve at the end of the dry season, and the 
slope of the line drawn from the previous peak of the 
mass curve to this ordinate will give the regulated flow 
possible by the use of this volume of storage. 

The records giving the mean monthly flow in second- 
feet are converted into cubic feet per month, by multiply- 
ing by the factor, 2,628,000, which is the number of sec- 
onds in an average month, i.e., a month of 38 
days. 

The 


reservoir will not be the same at widely separated points 


below the reservoir, particularly 


a 30. {2 


| 





results of river regulation with a given storage 
if the flow of 
has been materially augmented by the entrance of streams 
between these points. 


the river 


Each point will require a different 
method of operation of the reservoir to give the best re- 
sult at that point. 


The mass curve offers an easy 


E method by which to de- 
termine the respective effects on the flow of the river at 


these more or less remote points, bv release of the stored 


water In a prescribed manner. This is accomplished by 


plotting separate mass curves for the different points 


*Assistant Engineer, New York State Conservation Com 
Albany, N. Y. 
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mission, 


*Va mass-curve studies 
ginesring News,” Sept. 11, 
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under consideration. Any point may be chosen as the 


one for which the 


Hest re 


‘vulation is desired at the ex- 


pense, to some extent, of the other places. The proposed 


draft line may then be drawn on the mass curve for this 
point, bearing in mind that the maximum ordinate-inter- 


cept must not exceed the reservoir capacity. Having 


done this the meidental effeet upon the flaw at each of 


the other points may be readily found by super- 


Imposing these ordinate-intercepts on each of the 


other mass curves, thus makine up new mass curves 


Which represent the new flow of the river due to the 


ul 


presence of the regulating reservoir. 


This method has also proved efficient for determining 


+ 


the amount of pondage necessary to regulate for the un- 


equal hourly draft due to a lead factor of less than 100% 
A hydrograph is first made up from the load diagram, 


1 1 ! ’ ry 
showing the mean hourly demand from the pond. These 


Values are then integrated to make up a daily mass curve 


ot draft. The steady river supply Is repre sented ly a 
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curve is obtaimed in the same manner by substituting 


the natural stream flows the regulated flows obt: 
from the mass curve for a given volume of storage 
ing the months they are maintained, 


into horsepower, 


converting 1 

computing the corresponding per 

ages of time, and plotting as in the previous case, 
ENERGY Curves—If the 


curves for natural and 


power-percentage-of 
regulated flow are plotted 
the same set of axes (Fig. 2), the area between the 

‘al-flow curve and the axes represents the amount 
energy aVailable from the natural flow of the str 
This area Is sear to horsepower-years as follows: S 
e plot ed t 


inch as ordinates ae 20% of the time to an inch as 


pose the curves to oa scale of 100 hp. to 
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tween the two lines represents the daily fluctuation in 
value of water ponded. This is the inverse process of 
the ordinary storage-depletion method, where the river 
flow is unsteady and the draft is constant. 

Power Percentage or Time Curves—This title has 
been given to certain curves (see Fis 


v, 1) which show on 
a percentage basis the period of time in an average vear 
during which any given horsepower is available at a cer- 
tain point, either from the natural flow of the stream or 
as a result of a certain amount of regulation due to stor- 
age reservoirs. 

The natural flow curve is obtained by arranging the 
mean monthly or daily stream-flow values in second-feet 
in order of their magnitude and reducing 


power at 80% 


them to horse- 
efficiency by multiplying by the factor 
head in ft. head & 62.5 & 0.80 
11 DDO) 
If there 
this curve will apply, 


is more than one fall in the to which 


may be well to compute and plot 


vicinity 


the curve ona 1-ft. head basis. Assuming the total mum- 


ber of months or days for the whole period for which ree- 
ords are available, as 100% of the time, the percentage of 
time during which all the other flows are available is then 
computed. With the percentages of time as abscissas and 
points can be 
plotted through whieh a curve can be drawn. 


The reg 


rulated stream flow 


corresponding horsepowers as ordinat 


power-percentage-of-time 
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109 Pre oposed Sacandaga Reservoir has 
IQO bh 


@ capac! ty of 288 br 
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RVES FOR THE Htupson River ar Spier Faurs, N. Y. 


scissas, then 1 sq.in. would be equal to 20 hp.-yr. T 

area between the natural-flow and regulated-flow curves 
up to their intersection represents the energy added fron 
storage, and the area between the regulated-flow curve am 
any horizontal line above its lowest point and the avis. 
represents the auniliary energy necessary 
lation for constant 


for that insta 
If various installations be as 
sumed and the horsepower-years available from the nat 
ural flow of the river, 


power. 


he planimetered and plotted, through these successive val- 
ues, Curves may be drawn which we have called “energ\ 
curves” (see Fig. 2). These curves enable one to find at 
a glance the amount of energy that 


from storage and how much auxiliary power will be 1 
quired for constant power. all of which are quantities de 
sired in making a study of the economical installation 0! 
a water-power development. 
Duration Curves—This name has been given to a se! 
of curves (Fig. 3) which are of the sanie form as tli 
power-percentage-of-time curves, but instead of reducing 
the flows, in cubic feet per second arranged in order 0! 
their magnitude, to horsepower, they “are divided by th: 
drainage area of the stream at that point. Thus a com 
mon basis is formed for a general comparison of t! 
productivity of typical streams. 


Ve 


course, be computed and plotted both for natural flow o 


from storage and from auxiliary 


will be available for 
any given installation from the natural flow-of the river. 


These curves can, 0! 
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str ims and for the regulated flow due to any amount of 

sto. ge. The duration curve offers a simple solution of 

4 intity frequently desired, namely, the minimum 

5 STREAM — DRANAGEAREA PERIOD 

- SACANDAGA RIVER 1060SQ.MI. 1/908 - /9/2 

= SCHOHARIE CREEK 227% 902 - 1910 
EAST CANADA CR 256 " 1898 - /9/0 
SARANAC RIVER 640" 1/903 - 1910 
GENESEE RIVER 2365" 904-1910 
OSWEGO RIVER 4990" /90! 

> 
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Duration Curves or TyptcaL New York 
STREAMS 


monthly natural stream flow for an average year. This 
s secured in the following way: According to our hypoth- 
the maximum abscissa of the curve is an average 


> 


year, and a month in the average year would be 8.5% of 

e time: the flow available for the driest month of this 

erage year would be shown by that part of the curve 
between 91.7% and 100% of the To secure the 
verage monthly flow we should planimeter the area be- 
tween 91.7% and 100% and divide it by 8.3%. We 
ve the mean monthly flow for the driest month. 


time. 


then 
kK re- 
quently this part of the curve approximates a straight 
for 91.7% of the 
time and 100% of the time will be sufficiently accurate. 

CHARACTERISTIC CurvEs—This 
t) which show the maximum uni- 


line and the mean of the flow available 
name has been given 
toa set of curves (Fig. 
form flow, per square mile of drainage area, as obtained 
from the mass curve, which could have been maintained 

roughout a given period due to Various quantities of 
storage per square mile of drainage area. For this pur- 
po-e we should plot the regulated flow in second-feet per 
square mile of drainage area as abscissas, and the re- 
quired storage in million cubic feet per square mile as 
ordinates, 

By plotting the characteristic curves of several typi- 
cal streams, we are able to compare their respective water 
These characteristic curves are instructive: (1) 
hy showing the maximum uniform flow available on the 
respective streams if the vield of the watershed were to 
be completely conserved for regulating purposes by un- 
limited amounts of storage: (2) by indicating the limit 
of reasonable development of the watershed and the fe- 
sulting maximum uniform flow. Thus assuming that there 

no lack of storage opportunities which could be devel- 
oped at a reasonable cost per million cubic feet of water 
stored, the economical point of development of this storage 
lies below the sharp upward turn of the curves, or where 
the storage requirement increases at a much faster rate 
than the rate of flow increases. 

The above was not intended to be a discussion of all 
w thods which can be used in making stream-flow stud- 
ie ; for example, nothing has been stated regarding the 

lrograph which is extremely useful in the preparation 
of plates explaining to the lay mind the effect of storage 


values. 
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in regulating stream flows but it is hoped that some pro- 


cedures not well known have been outlined. 


The water supply and water-power surveys, designs and 
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estimates of the New York State Conservation Commis- 
sion are made by the Division of Inland Waters, John D. 
Moore, Commissioner; R. W. Sherman, Chief Engineer: 
A. H. Perkins, Division Engineer; Edward H. Sargent, 


Assistant Civil Engineer in Charge of Hydrography. 
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Tipples for Coal Mines* 

By ANpreWws ALLEN#+ 
The connecting link between the 
is the tipple, through which the 
pared for the market. Fo 
be of steel or 


mine and the top works 
product is hoisted and 
a long-life mine the tipple should 


pre- 


some combination of steel and concrete. The 
requirements are: 1, strength against any possible service 


demands or accident, 2, resistance to the 
and 3, convenience 
Many mines 
Say, the air to 
shaft by 
shaft 
makes an ideal place for an 
When the tipple is housed shaft and all, these 
fill the structure and in cold weather the moisture condenses 
and hangs in drops of dilute sulphuric acid all over the in- 
terior The sheet-metal prevents proper 
attention to the steelwork, and when it rots away the frame- 
work is often too far 
The writer is 
style only ten 


corrosion of shaft 
and accessibility. 

have an “upeast” 
ventilate the 
means of a 


gases 
hoisting shaft; that is to 
foreed down the air 
fan, and comes up the 


and 


mine is 
blowing 
heat, 


hoisting 


plus moisture, This 


powder-smoke 
“acceleration test’ of corrosion. 


f£ases. 


over, gf£ases 


surface. covering 


gone for repair. 
steel tipple 
The owner began to 


now replacing a built in this 
realize what 
was happening to his structure too late to save it by tearing 
off the lower covering and painting the steelwork The de- 
sign of a tipple must be such as to expose the least possible 
amount of steel to the corrosion of the shaft W her- 
ever steelwork exposed it should either be protected 
made easily replacable 

was designed by the 
within a few 

This structure is 


years ago 


gases. 
must be 
by concrete or be 

An A-frame tipple 
same time, and erected 
are now replacing. 


writer about the 
miles of the 
still 


tipple we 


giving excellent 


service and is showing practically no deterioration except 
in part of the horizontal bracing carrying the guides, which 
has been partially renewed. 

Still more effectively protected from gases is the newer 
type with heavy vertical guide columns (the only members 
exposed to gases) encased in concrete The horizontal brac- 
ing members are practically eliminated, and these are the 


parts that give the most trouble in other designs. 
is entirely open to the dumping platform. 

It must be noted in connection with this new design that 
nearly all modern shafts are concrete-lined, to the rock at 
least, so that the shaft curbing is the best possible founda- 


The shaft 


tion for the structure. In the days when wood-lined shafts 
were used the tipple foundations were set as far from the 
shaft as possible, as in the “A-frame” tipples. 

*Extract from a paper before the Western Society of 


Engineers, Chicago, Apr. 6, 1914. 
+Allen & Garcia Co., Consulting 
Building, Chicago. : 


Engineers, McCormick 
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Decay of Wood Posts Encased 
im Comcrete 


By Tlenry BiLoop* 


r 


Che accompanying halftones, from photographs made 
by the Department of Public Works, for thy 
Buildings, 


Bureau of 
cul 
from the basement posts of two adjoining buildings in 
Portland, Ore. 


show the condition of bottom sections 


Fig. 1 shows the general arrangement of 


the 


the buildines, and 
floor. 


sectional views. of posts at the 


basement 


The posts are Douglas fir, and have been in place about 
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Fig. 1. BaseMENT PLAN or Two BulILpINGs IN PorT- 
LAND, ORE., AND SECTIONS OF WOODEN Posts 


Wrich SHow DECAY 


years. In the Royal Bldg., 
the 


Roval Annex from 9 to 10 in. 


from 4 to 
Hoor slab: in the 


they run 


» in. below the basement 


top of 
' They were surrounded by 
In the Royal Blde., 
The 
posts were not in contact with the earth at any point, so 
far as is known. 


6 to 8S in. of conerete in all cases. 


the conerete extended to the edge of base plates. 


The cast-iron base plates are about 3 ft. square, 3 in. 
thick at the center, and tapered from the face of post. 
Footings are concrete. In the Annex, they are 35. ft. 
-quare at the top, 6 ft. 6 in. at the bottom, and 4 ft 


deep, stepped off. Those in 


ably 


the Roval Bide. are 


made by the 


prob- 
plans were 


SlmMiwar, as 


same architect 
All 

f shrinkage and 
surfacing, they are actually but 19 or 1914 in. each wavy. 
They have adh 114-1n. 


and they were erected about the same time. 
aATe 


posts 
nominally 20x20 in. On account « 


1 ] . } fe | . 
hole bored lenethwise 


and in the 


*Structural Engineer, Bureau of Buildins Portland, Ore. 
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case of at least one post, a vent hele bored into this. As 
it was below the floor line, it did no good. 

The Royal Bldg. is 100x100 ft., six stories high, 
a mezzanine floor in one portion, and balconies in > 
of the stores. It has heavy brick walls; those on the iyo 
fronts being of pier construction, with five bays to the 
front. There are cast-iron columns under the piers in 
the first story, except at the corner, where a steel column 
is used. With the exception of some scattered offices 
and studios, it is occupied by light stores and manufa 
turing establishments. The Royal Annex is connected to 
it through the basement, and by corridors on each floor. 
It is 50x100 ft., six stories hig 


walls. 





1, and has brick bearing 
The occupancy is similar, except on the fifth and 
sixth floors, which are used for club and lodge rooms. 
respectively. Both buildings have interior framing of 
wood, the timbers being of large, or “mill construction” 
sizes. Posts have heavy cast-iron caps. There are eight 
posts in the Annex, and 16 in the Royal Bldg. Those 
in the Annex stop at the sixth floor, and the roof js 
carried by First-floor 
girders are 14x20-in., the joists in the Annex 6x16 in. 
generally, anl in the Royal Bldg. 8x16 in. Framing 
around elevator shafts and stair openings is special. 

The basement of the Annex contains the heating plant 


wood trusses exposed above it. 


for hoth buildings, fuel storage and some other smail 
storage space. That of the Royal Bldg. contains a poo! 
room, barber shop, small machine shop, and dry goods 
storage for stores above. 

Soil at this point is sandy clay. There is good drainage 
toward the river, and the elevation of the lowest part 
of the basement 


floor is 25 ft. above usual high water. 
No special reason for dampness exists either in the soil 


or the use of the basement. 


Settling of the floors was noticed for some time, and 
some of the partitions and plastered ceilings have ba:l 
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Fig. 2. Post “A” (Fic. 1.) IN PLACE IN THE BUILDIN 
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Fias. 3-4. 





cracks, 
was on the sixth floor of the Annex, it settled approxi- 
mately 2 in. over one of the front posts, marked “A” in 
the sketch (Fig. 1). 
it was found that the post had crushed at the bottom. 
It extended 9 in. below the floor line, and the concrete 
prevented sudden crushing. The total settlement is stated 
by the contractor to have been nearly + in. 

After repairing this post it was thought wise to ex- 
amine the others and repair them, if found affected. 
Nearly all have been exposed up to the present date, and 
all except one were found decayed at the bottom. The 
decay in most cases extended 6 or 7 in. above the floor 


Two months ago, when a crowd of 800 persons 


This started an investigation, and 


line. Posts in the pool room were not so badly decayed 
as in the corridors and storage space. The posts,are 
minted and in general showed no outside indication of 
leeay, but a crowbar could be readily thrust into them 
it the floor line, and pieces pulled away with the fingers 
ifter they were exposed. The post not appreciably af- 
ected is close to the top of the boiler-pit retaining-wall, 
ind is exposed to almost constant heat and circulation of 
ir. It is marked “B” on the plan. 

The posts are repaired by supporting them on stee! 
eams and jack screws while the bottom is sawed off from 
' to 10 in. above the floor line, depending on its condi- 
ion. A small base-plate is put directly under the post, 
he present plate raised and bedded in grout, the space 
etween the two plates filled with small plates under the 
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ViEWs OF DECAYED Posts AFTER REMOVAL FROM BUILDING 





center of post, and concrete placed around them. The 
plate fills are used so that it will not be necessary to 
leave shores until the concrete sets sufficiently. 

including weight of 
post and cast-iron caps, is 44,100 lb. The estimated live- 
load at the time of observed crushing, allowing 12 Jb. 
per sq.ft. on the first and second floors, 10 on the third, 
fourth and fifth, and 49 on the sixth, was 29.100, a total 
of 73.200 lb. 
pressure of 198 Ib. per sq.in. The loads on posts in the 
Royal Bldg. range from 117,000 Ib. on interior posts with 


The total dead-load on post oa 


The area of post is 370 sq.in., giving a 
! . 5 


a floor area of 355 sq.ft. to 138,000 lb. on ones in outer 


rows carrying 380 sq.ft. The unit pressure is 316 and 


373 lb. per sq.ft., respectively. 

No one appears to know why the posts were set lower 
than the basement floor, but the architect has an explana- 
tion that the contractor had considerable dirt left from 
excavating, and rather than have it hauled away he had 
it spread over the basement floor, thus raising the grade 
several inches above that shown on the architect’s plans. 

It is believed that no further decay will take place. 
The plates under posts will prevent transfer of moisture 
through the concrete to the wood. 

Probably there are other buildings of wood construc- 
tion in the same condition. 
least slightly above the basement floor line, and should 


Posts should always stop at 


have a metal plate even if the load is small. 
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Surveying an Irregular Coal- 
Pile 


By C. J. BARTON* 


The coal-pile in question was one of seven or eight 
hundred tons of pea anthracite coal. It was very irregu- 
lar in shape, varying in depth from 4 to 12 ft. The 
ground beneath the pile was as irregular as the top of the 
coal. The writer was able to secure quite accurate meas- 
urement of the pile by following the method described 
below. 

A 4-in. gas-pipe was sharpened at the lower end by 
welding in a small piece of iron rod. The pipe was a lit- 
tle over 12 ft. in length, with marks to designate feet 
and half feet from the pointed end up. It was used to 
prod the coal at intervals of about 10 ft., to determine 
the actual depth of the bed at that point. The readings 
of feet and estimated tenths of feet were recorded in a 
notebook at each prodding of the’ coal pile. 

A transit was used to run the several parallel north- 
and-south lines of stakes at which these gagings were 
made. As soon as one line of stakes was set, the instru- 
ment-man and the chainman went down the line prod- 
ding the pile at every stake, then proceeding to stake out 
and prod the line parallel to this one in a like manner. 
When all the depth readings had been taken along all of 
the parallel sections the volume was easily found, as the 
pile was now divided into a large number of rectangular 
portions whose volumes total to the volume of the whole 
pile. The volume of each rectangular portion was very 
closely approximated by multiplying the average height 
of the four corners by 100 sq.ft., the horizontal cross- 
sectional area of a single rectangular portion. To get the 
number of tons of coal from the number of cubic feet, a 
known volume of the coal was weighed, and from this the 
number of cubic feet per ton figured.{ Dividing the 
total number of cubic feet in the coal pile by the number 


of cubic feet in one ton of coal gave the total number of 
tons of coal in the pile. 





*1704 Sunnyside Ave., Chicago, TIL 


+The number of cubic feet per 2000 lb. ranges from about 
32 to 40, depending on the mine and the size. To get weight 
from volume, therefore, a sample of the coal must be weighed. 
— Editor. 
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Collapsible Bridges for 
pine Rivers 


In the Philippine Islands, there are a her of 
streams carrying just enough water to be um: 
subject to floods of extreme height and force: 
down large quantities of brush and trees. 1; 
to provide some crossing for these streams, a1 
is not available for the construction of a st 
manent enough to withstand the extreme flo, ’ 
To suit the circumstances, the Bureau of P V 
has designed a standard so called “collapsi 
which has been built in a number of locations. ' 
is essentially a series of pile timber bents, carr) 
span timber girders and floor, which are ati. jj) 
cables reaching to deadmen on the shore. In genvra) 
girder and floor system is broken in the midi, 
bridge and the cables extend from either side of 4] 
river to a point midway. During a flood the {| 


r and 

an 

girder are torn from their insecure fastening to the bent 
and swing downstream, attached to the cables. After the 


flood has passed, the floor system is floated upstream and 
placed again upon the timber bents. 

The accompanying views are of the collapsible bridy 
recently built at Gapan across the Penaraida River 
The views are taken from the Quarterly Bulletin of th 
Bureau of Public Works in Philippine Islands for Jan- 
uary, 1914, together with the description from whic 
the cross-section given in Fig. 2 has been made up. 

The Penaranda River has a flood width of 1640 ft. 
but its low-water width is somewhat under 300 ft. The 
bridge constructed for the site is 320 ft. long and is com- 
posed of sixteen 20-ft. spans. The width between guard 
rails is 7 ft. 2 in., which permits a 2-ft. 6-in. center walk 
and a wheel tread of from 3 ft. 2 in. to 7 ft. 2 in. The 
cross-section in Fig. 3 shows the construction. The bents 
each consist of three piles that are capped with 12x12-in. 
timbers, drift-bolted onto the pile heads. On these tim- 
bers rest longitudinal stringers on either side made up 
of two 10x10-in. and one 8x10-in. timber 20 ft. long. 
The 8x10-in. timber is capped with a 2x10-in. plank of 
heavier wood for the wearing surface of the wheels of 
normal gage. These stringers are bolted together but 
are not fastened to the bent. The intermediate road- 
way consists of 2x8-in. planks, transversely placed and 
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Fic. 1. THe “CoLLapsiBLe” Brip¢e ACROSS THE PENARANDA River, Gapan, P. I. 








A) 3, 1914 
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SECTION THROUGH GAPAN BRIDGE 


Fig. 2. 


resting on cleats spiked to the sides of the stringer tim- 
ber. The intermediate roadway is in 10-ft. panel lengths 
held together by diagonal bracing underneath and by lon- 
gitudinal battens above, these battens serving also as a 
guard rail for the wheels. The railing is of bamboo 
fastened to the outside guard planks by means of socket 
bands as shown. 

The bridge is divided in half, with cables extending 
from each half to the deadmen on shore. Each half has 
three cables, one cable to each of the two stringer beams, 
and one cable to the center floor-panel system. The cable 
connections to the outside stringers are shown in the view 
in Fig. 3, which also illustrates the stringer seating, the 
railing connection, etc. 
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Capacity of Crane-Run Flanges 
of Mill-Building Columns 


The table below, computed by Ernest Owen, Martin’s 
Ferry, Ohio, applies to crane-girder columns in mill- 
buildings where the entire crane-girder load is carried on 
the inner flange. The common arrangement is to use a 
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Fig. 3. 


View or Fascia STRINGERS OF BripaE, SHow- 
ING CABLE AND RAILING CONNECTIONS 


girder so that the upper section is a narrow I-section ex- 
tended up to carry the roof framing. The front flange 
of the lower section carries the crane load. Here the 
two angles are reinforced by a channel riveted over them, 
flanges in. This channel adds sectional area and stiffens 
the column flange against transverse buckling. The ca- 
pacity of the composite flange depends on the radius of 
gyration transverse to the column web-plate. In the other 
direction the web-plate provides ample stiffness. 

The formula p = 16,000 — 70 //r, with maximum of 
14,000 Ib., was used. The load capacity is computed for 
lengths from 9 to 35 ft., for various combinations of 


angles and channels, such as are used in practice. 
selection of sizes was so made as to give a fairly regular 
gradation of strength. 

Only the two angles and the channel are counted as 
carrying the load; no allowance is made for the web- 


The 


wide I-shaped column, cut back at the level of the crane- plate. This is the customary method. 


CAPACITIES OF CRANE-RUN FLANGES OF MILL-BUILDING COLUMNS 


Capacities in thousands of pounds, from formula p = 16,000 — 701/r; max. p = 14,000 
(For column flange composed of two angles with a cover-channel 
counted as carrying any crane load. 


Loads to right of short double lines are for values of 1/r greater than 120). 


The column is assumed amply stiff in the direction of its web-plate. The web-plate is not 


Flange 
One Two Rad. of Unsupported length of co.umn, ft. 
channel angles Area gyration 9 10 11 12 13 4 15 16 17 #18 «19: W@W 21 22 2 24 2 2 27 W@W W Ww 31 32 33 34 235 
8-11} 2}x24x 5.73 2.49 74 2 70 68 66 64 62 6O 58 57 55 53 51 49 47 45 43(\|41 39 37 
? atzatat 6.29 2.40 81 78 76 74 72 70 68 65 63 61 50 57 55 52 5O 48/||46 43 41 39 
9-134 3x2}x 6.51 2.86 87 85 83 81 79 77 75 73 72 70 68 66 64 62 60 58 56 54 53 51 49 ||47 45 
ve 3x2}x 7.13 2.75 95 92 90 88 86 83 81 79 77 75 73 71 68 66 64 62 60 57 55 53\|51 49 47 
10”’-15 3 x 7.34 3.20 100 98 96 94 92 90 88 86 84 82 81 79 77 75 73 71 69 67 65 63 61 6O 58 56 ||54 
a 34x2}x 8.02 3.10 109 106 104 102 100 98 96 93 91 89 87 85 83 81 79 76 74 71 70 67 65 63 GI ISO 57 
~ 3)x2)x 8.68 3.02 117 115 112 110 108 105 103 100 98 95 93 91 88 86 S84 81 79 76 74 71 69 66 '!\64 62 59 
“ 3)x2)x 9.34 2.95 126 123 120 117 115 112 110 107 104 101 99 97 94 92 89 86 83 SO 78 75 72\|70 67 64 62 
12”-204 4x3x 10.21 3.73 143 140 138 136 134 131 129 127 124 122 120 118 115 113 111 108 106 104 102 99 97 95 92 90 87 &5 83 
oe 4x3x 10.99 3.65 153 150 148 145 143 140 138 135 133 130 128 125 123 120 118 115 113 110 107 105 103 100 97 95 92 89 87 
x 4x3x 11.77 3.56 163 160 158 155 152 149 147 144 141 138 136 133 130 127 124 122 119 116 113 110 108 105 102 99 97 94 91 
12”-25 4x3x 12.33 3.63 173 170 166 164 161 158 155 152 149 146 144 141 138 135 132 129 126 124 121 118 116 113 110 107 104 101 98 
~ 4x3x 13.09 3.55 181 178 175 172 169 166 163 160 157 154 151 147 144 142 138 135 132 129 126 123 120 117 113 110 107 104 101 
= 4x3x 13.85 3.48 192 188 185 181 178 175 172 169 165 162 158 155 152 148 145 142 138 135 131 128 125 121 118 115 111 108 105 
ws 4x3x 14.61 3.42 203 198 195 191 188 184 181 177 173 170 166 163 159 156 152 149 145 142 138 135 131 128 124 120 117 113 110 
15-33 5x3}x 15.02 4.75 210 210 210 208 206 204 201 198 195 193 190 187 184 181 179 176 174 171 168 165 163 160 157 154 152 149 146 
Rs 5x3}x 16.00 4.65 224 224 224 221 218 215 212 210 207 204 201 198 195 193 190 187 184 181 178 175 172 169 166 163 161 158 155 
3 5x3}x 16.96 4.56 237 237 237 234 230 227 224 221 218 214 211 208 205 202 199 196 193 190 187 184 181 177 174 171 168 165 162 
we 5x3}x 17.90 4.47 250 250 250 246 243 240 236 232 229 226 222 219 216 212 209 206 202 199 196 192 189 186 181 178 175 172 168 
"i 6x6x 18.62 4.46 261 261 260 256 253 249 245 242 238 235 231 228 225 220 217 214 210 207 204 200 196 193 189 186 183 179 176 
vi 6x4x 19.40 4.50 271 271 271 267 260 256 252 249 245 242 238 234 230 226 223 220 216 212 208 204 301 196 193 190 186 183 
io 6x6x 20.02 4.37 281 281 278 274 270 267 263 260 255 252 248 244 240 236 232 228 224 220 216 213 209 205 201 197 193 189 185 
sy 6x4x 20.52 4.43 287 287 284 281. 278 274 270 265 262 259 254 250 247 243 239 235 231 227 223 220 216 212 207 203 199 196 192 
or 6x6x 21.40 4.28 300 300 296 292 288 284 280 275 271 267 263 259 254 260 246 242 238 234 229 225 221 217 212 208 204 200 196 
% 6x6x, 22.78 4.20 318 318 314 310 305 300 206 291 287 282 278 273 268 263 259 254 250 246 241 237 232 227 223 219 214 209 204 
15°-40 6x6x 23.26 4.26 326 326 322 318 313 308 304 299 295 290 286 281 276 272 268 263 258 254 250 245 240 236 231 226 222 217 213 
a 6x6x 24.62 4.21 345 345 340 335 330 326 321 316 311 306 301 296 291 286 281 176 271 266 262 257 252 247 242 237 232 227 222 
15"-45 6x6x 26.12 4.21 365 365 360 355 350 345 340 334 329 324 318 313 308 303 297 : 287 282 277 271 266 261 256 250 245 240 235 
: 6x6x 27.46 4.16 385 385 380 374 368 364 358 352 346 341 336 330 324 319 313 308 303 297 202 286 280 275 270 264 258 255 248 








| 


ao are ees ites icone 


ems Sal 





910 ENGINEERING NEWS Vol 


Placing Pile-Foundation Piers the job and with the photographs sugyes 
for New Building before difficulties. The piers for the new buil 


Demolition of Old 


Driving piling for the piers of a 20-story building, in — built, a party wall interfered with 5, an ind 
the cellar of the present structure before its removal, is on the south side with 5, the exterior wal|s 
something new in foundation work. This was done in with 21, and the cross-cellar walls with 14, 





Fie. 1. Tuer Victoria Horer at Broapway AND 27TH St., WHEN 
THe Prue-Driving COMMENCED 


the case of the new Mercantile Build- 
ing which will occupy the site of the 
old Victoria Hotel (Fig. 1), at 27th 
St. and Fifth Ave. In order to have 
the offices of the new building rentable 
as soon as possible, it was decided to 
have the foundation piers ready when 
the old structure was removed. Ordin- 
arily, the hotel would be torn down be- 
fore starting work on the new founda- 
tions, 


NG.N 


Test borings showed water 3 ft. be- y 
low the cellar floor so a sump " 


pump was installed. The water was 
part of a subterranean stream flowing 
from Broadway and 27th St. to the 





T 

t 

laid out with any regard to the walls and o a 
the cellar of the Victoria Hotel. Of the ¢ 

a 

{ 

8 1. i 

cated in the clear. 0 

Bedrock occurred — so ‘ y 

boiler-room floor that ij eres \ 


sary to blast in order to 

grillages there, at the sj ( 
The other 59 piers « ed 

from 10 to 16 12-in. He: 

25 to 30 ft. long, on 1-! 


2-ft. centers. Work was ed oy 
Mar. 9, 1914, and proceed the 
rate of about one pier per day, Aj 
pier locations were made from two 


lines, one on Fifth Ave., the other 
on 2%th St. On Mar. 30, 23 piers 
were ready for grillages, and 1 were 
open, with work in progress. 

The piers along the southern line 
of the building required that chases 
be cut in the party wall and in the 
independent wall (Fig. 2), to allow 
play for the hammer. In these in- 
stances, the concrete bed laid over the 
completed piles was carried up under 
the wall to strengthen it. Alternate 
piers were worked, to give the con. 
crete a chance to set and take load, 
For instance, along the party wail 
Pier 11 was driven first; then No. 
19, 8 and 15, respectively. Piers 3, 
7 and 10, with the exception of two 
piles in the latter, just grazed a par- 
tition wall, as shown in the drawing. 
All the piles of these three piers were 
driven, with the exception of the two 
which interfered in Pier 10, which 
will be driven after the wall is re- 
moved. 


P= 54 sree 


l SESER___ tHE) EEA SY 
254-0$"-——- aa 
271? Street 


Fie. 2. CELLAR PLAN oF HoreL, SHOwING LOCATION 
or Piers FOR THE MERCANTILE BUILDING 


(ESR25)_ SESE ae. 
ews 


East River at 17th St. After pumping from 300 to 500 The interior walls of the cellar were bearing wal's 
gal. per minute for three weeks, the water level was low- built of stone faced with brick, and very heavy. The 


ered 6 ft. and the piling work was commenced. 


foundation rested originally on 8-in. piles 8 ft. lo 


The plan (Fig. 2) gives some idea of the extent of The pile heads were encircled by an ivcn ring 12 in, wire. 








Apt 1914 
Thes were badly rotted and had long before ceased 
to ¢ id. The hotel was built 41 years ago. 

HaxiiN@ MATERIAL AND BuitpinG Pirrs—The sand 
and for the concrete were dumped from the street 
nto ellar vaults through sidewalk chutes. The piles 
and 2 rcing rods were trucked to the site, carried into 
the fi vor of the hotel and passed down through open- 
ings | hed in the floor above the interior piers. Thess 
openi between the cellar and first floor were made 
yherever possible, to increase the headroom over piers 
Where a pier location occurred wholly or partly beneath 
a wall, tie piles were forced down by the Breuchaud 


5 


as 


Fie. 3. Startinc A Prer ABOVE THE First-FLooR 
LEVEL 


jacking method. whereby a breach is knocked in the wall, 
and a 100-ton jack is placed upon the pile, and under the 
wall, which is used for resistance to the thrust of the 
jack. Where this method was necessary, the pile lengths 
were only 4 to 5 ft.; with open driving, they were 20 
ft. long. 

The usual penetration was 25 to 30 ft. The tops were 
cut off from 13 ft. 21% in. to 23 ft. 9 in. below curb. 

After a pier is located, excavation proceeds to the point 
of pile cutoff, where a wooden separating-frame, such 
as shown in Fig. 4, is placed. Then, if possible, a hole is 
knocked through the, floor above and the piles for the 
pier are lifted through and all set in place. A steam 
hammer drives the piles. It is suspended by a 3-ton 
chein block, from 12x12 timbers laid at right angles 
to the second-floor beams, which are wrought iron I-beams. 
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Air power Was u ed to escape the annoyances of a steam 
exhaust in the ceilar. 

After all the piles in a pier are driven to refusa!, they 
are blown out with a series of air blasts using heavy pres 
sure, Which removes about 3 ft. of muck (flowing wet 
sand) per blast. They are then cut off even at the re 
quired level, by means of an oxyacetylene torch. As the 
cellar floor of the new building will be 4 ft. below the 
present level (10 ft. below in the boiler room) the piles 
are cut off some feet below the present floor level. A 
maximum of four 2-in. reinforcing rods spaced by wire 
separators* are placed in each pipe. 

After the concrete is poured, the rods are cut off flush, 
and a cast-iron cap is fitted over the pile heads; through 
a hole in the cap, cement grout is poured and the pile 
thus sealed. Reinforced concrete 1s laid around the piles, 





Fia. 4. Prer Driven Betow First Froor, SHowine 
SEPARATING FraMe AND PLUMBING WEDGES 


one foot below the cap, and 1% ft. above. On this founda- 
tion, the grillages formed of two 24- to 30-in. I-beams 
bolted together, are laid. 

The method of driving the piles of a pier is well il- 
lustrated in Figs. 3 and 4. Fig. 3 is a view from Fifth 
Ave., looking thrcugh an old store into the reading room 
of the hotel, and shows a pier composed of 12-in. Her- 
cules piles being started above the first-floor level. The 
first and second floors are 14 ft. apart, and the hammer 
clears the second floor by about 5 ft. Fig. 4 shows the 
same pier driven below the first-floor level, and near th« 
separating frame. The piles are plumbed during the 
first part of their descent, by means of the wood wedges 





*Care must be exercised in using these separators as it 
has been found that the concrete often does not pass them 
freely, which leaves a void beneath the separator 
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Fia. 1. 


(Looking 


shown in the halftone, placed between the cross pieces of 
the frame and the piles. Two men operate the hammer 
while two others plumb the piles. Beyond a certain pene- 
tration, plumbing is, of course, impossible, and they are 
driven straight to bedrock. Refusal is considered 100 
blows to the 14 in. of penetration. 

Power was furnished by the hotel plant, for lighting, 
for operating the compressor and the hoisting engine 
(operating a hoist for removing débris from the cellar), 
both situated on the street, and for a concrete mixer lo- 
cated in the cellar. The vacuum-cleaning tanks of the 
hotel were used as air-receiving tanks, and fed by the com- 
pressor. From these tanks air lines run to various parts 
of the work. 

During the driving operations excess débris was re- 
moved by a hoist placed at the northwest end of the 
building. When the wreckers have gone, two stiff-leg 
derricks will be placed on piers, at the first-floor level. 
The derricks will have 60-ft. booms and 40-ft. masts, and 
by means of dump buckets will remove all the dirt with- 
out having to be shifted. 

The Underpinning & Foundation Co., of 290 Broad- 
way, New York City, who are doing the work, main- 
tained a day force and a night force of 30 men each, from 
Mar. 9 to Mar. 30, when the fact that they were so far 
ahead of the wreckers permitted them to slow down. The 
work is now practically completed. 


The Mercantile Building will be erected and owned by 


EQUITABLE BurLpiIna; Cross-Lot TrmBER BRACING FOR 





NEWS 


ee 


Continuous Correr-DAaM 


toward Broadway) 


the Johnson-Kahn Co., New York City 
are Schwartz & Gross. 
engineer. 


The architects 
Laurence A. Ball is consulting 


‘2 


Steel Erection for the Equit- 
able, Heaviest Office Build- 
ing in the World 


The Equitable Building, now under construction in 
-New York City, on the block bounded by Broadway on 
the west, Nassau St. on the east, Cedar St. on the north, 
and Pine St. on the south, from its great area presents 
an interesting problem in heavy erection. The steel 
erection was made especially difficult by extensive cross- 
lot timber bracing, which holds the basement retaining- 
wall until sufficient steelwork has been installed to take 
the load. It was necessary to set the derricks and with 
them erect the steelwork for the three stories below 
ground, all without damage to the cross-lot bracing. 

To provide foundations for the exterior columns and 
to retain the surrounding properties, a continuous rein- 
forced-concrete coffer-dam comprising individual cais- 
sons about 30 ft. in length, was built around the lot. Th 
coffer-dam has a perimeter of about 1000 ft. and is 80 
ft. high and 6 ft. thick. 

The side-thrust of the coffer-dam is taken up bv the 
system of timber bracing shown in Fig. 1, until sufficient 
steelwork has been erected to serve this purpose. Thi 











Fia. 2. 


(The middle bay will form the main corridor 
the middle by another through corridor. 


and 
floors of the basement and two sub-basements (especially 
the latter) are designed to take the side-thrust of the 
coffer-dam walls. ‘ 

The new building will be about 160x312 ft. in plan 
and about 500 ft. above the street and 65 ft. below at 
lowest point. It is considered a 36-story building, but 
there will be intermediate floors at the 3d- and 34th-floor 


levels, making 38 floor levels. A large two-story pent- 


house on the roof occupies the space bounded by the 
, making 40 floor lev- 
s above grade, and 43 tiers of steel above the footings. 

Above the seventh floor, large courts extend in from 
On Cedar and Pine St. 
The plan above the sev- 


column lines 43-48, 91-96 (Fig. 4) 


} 
Cl 


Broadway and from Nassau St. 
the building line is unbroken. 





5. HANDLING MATERIAL FROM PINE ST. TO THE 


BASEMENT FLOOR 
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extend through 


At the right of this bay is shown a bent of wind bracing.) 


913 


SHOWING STEEL ERECTED TO THE SECOND-FLoor LeveL, Broapway END 


to Nassau St., being intersected at right angles in 


enth floor is therefore H-shaped. The elevators, stair- 
ways, lavatories, smoke-stack, ete., will be placed in the 
center or core of the building. <All offices will have 
an exterior exposure. 

The old Equitable Building burned in January, 1912. 
The shell was taken 


of that year; and in 


November 
February, 1914, the foundations of 


down between July and 





r? above 


7m FL 


BROADWAY 


CoLuMN PLAN For ALL FLoors 


the new building were completed. Steel erection 
menced in the latter part of January, 1914. 

The steelwork was erected to the second floor by six 
steel guy derricks, with 76-ft. masts and 65-ft. booms. 
The heaviest column weighed 32 tons. Above the second 
floor the heaviest piece to be handled weighs about 16 
tons, and 15-ton derricks with 90-ft. masts and 85-ft 
booms replaced the original six. The longer reach of 
these lighter derricks rendered them much more useful 
in handling material from the street. The general posi- 
tion of the derricks on each tier is shown in Fig. 4. The 
first derrick was set up (No. 6) on Jan. 26. The other 
five were installed in the following order: 1, 4, 3, 5 and 
2; all being in operation by Feb. 14. 


com- 


Tn each instance, 





ae 
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the derrick was set up immediately upon the completion 
of the piers in its vicinity. 

Derricks 6, 1, 3 and 4 were each first erected on two 
bents, constructed of 12x12-in. sticks, extending 4 ft. 
above the top of the cross-lot bracing and entirely inde- 
pendent of it. By this method the derricks were pre- 
vented from stressing the timbering, which was designed 
for the side-thrust of the coffer-dam walls, and not for 
vertical loading or the vibration from derrick operations. 

After the steelwork west of wall columns 7 and 125 was 
erected, derricks 1 and 6 set up derricks 2 and 5 on the 
basement steel at positions 2’ and 5’, respectively (Fig. 
4). These derricks proceeded to erect the basement steel- 
work eastward to columns 11 and 129; moving forward 
along the basement steel, erecting steelwork ahead, simi- 
lar to the moving of a traveler. In this way, liability to 
accident to the cross-lot bracing was reduced, and the 
expense of building bents for supporting the derricks was 
eliminated. 

The total steel, aggregating 33,000 tons, is fabricated 
by the American Bridge Co., at Ambridge and Pencoyd, 
Penn., at Trenton, N. J., and at Brooklyn and Elmira, 
N. Y. It is shipped to Greenville, N. J., lightered over 
to New York City in the vicinity of the Battery, and 
trucked to the job. Each derrick handles the steel from 
the street for its particular section. Fig. 3 shows a der- 
rick unloading steel from a truck on Pine St. 

Prior to the completion of the basement floor, large 
steel bents rising 3 ft. above the cross-lot bracing, were 
built to receive the steel until erection. As soon as the 
steel to the basement-floor level was set, the columns to 
the second story were erected, without moving the der- 
ricks. The floorbeams were then set and the derricks 
lifted to the second story. 

The Broadway end of the building was erected to the 
second story, as shown in Fig. 2, and was then held back 
while a complete tie was made through the building from 
Broadway to Nassau St., to check connections. When 
the steelwork to the first floor was set, the erection pro- 
gressed as a whole. On Apr. 1, the steelwork for the 
third floor was being erected, the work progressing at the 
rate of two stories per week. 

The steelwork is being erected by the Thompson-Star- 
rett Co., 49 Wall St., New York City (George Simpson, 
Chief Engineer). The erection superintendent is How- 
ard S. Gardner. E. R. Graham and J. G. Giaver, of D. 
H. Burnham & Co., Chicago, are architect and structural 
engineer, respectively. 


Design of I-Beam Purlins 
By WiLtuiAM VETTER* 


Let w be the combined dead-load (including roof cov- 
ering and purlins) and snow load; let w’ be the wind 
load; both being on one panel. Also let @ be the angle 
of inclination of the rafter with the horizontal. Resolve 
w into two components, one normal and the other parallel 
to the rafter, and form the following eqvations: 

Normal, 

N=w' + wcos 6. 
Parallel, 

P = w sin 0. 

If 1/c and I'/c’ are tle section moduli about the grav- 
ity axes of the purlin section, normal to V and P respec- 


*2463 Marion Ave., Fordham, New Yerk City. 


~2 


tively; S the maximum fiber-stress ; and 1 
the purlin in inches; then: 


L{(N _ 
A gh ae = 
8 (7 + 72) 
Now let [/c + I'/c’ be represented by A 
ing K and solving //c, we have: 


L 


I/e = N+KP 
/ as! + ) 

MANNER OF Usins Equation—Select a for | 
and solve for 7/c. The value of I/c thus f shont 
lie in the group to which K belongs. If it sel 
the shape that has a value of //c slightly «7 tha 
calculated. If it is a larger or smaller valu n cor 
responds to K, take a larger or smaller value «) k’ ay 
recalculate. Usually only about three trials nec 
sary if the initial value of K is for a 10-in. shiajo. 

The values of K in the following table are for Cambri 
shapes : 

AVERAGE VALUES OF K 
I-BEAMS CHANNELS 

Depth K Depth K 
3 in. 4.14 3 in. 14 
4 5.16 4 6.56 
5 5.87 5 785 
6 6.58 6 S 7s 
7 7.17 7 979 
s 7.62 s 10.53 
9 8.05 9 117 
10 8.43 10 12.01 
12 964 12 12 83 
15 11.33 915 13. 64 
18 12.77 

20 13.28 

24 14.53 


The average values for I-beams have an average difference 
from the true values of about 0.08. 

The average values for channels have an average diffe: 
ence from the true values of about 0.20. 


ExaMpLe—lIn a certain roof truss the values » 
3200 Ib., w’ = 3000 Ib., and 6 = 26° 30’, have been cal- 
culated from given data. 

N = 3000 + 3200 cos 26° 30’ = 5860 /b. 
P = 3200 sin 26° 30’ = 1430 Ib. 

The length Z is 180 in., and S is 16,000 Ib. per sq.in 
Then, trying A = 8.43 (10-in. I-beam), 

I/c = sc tooo (860 + 8.43 X 1430) = 30.8 

A 10-in. 40-Ilb. I-beam has a section modulus of 31.3 
Hence this I-beam will be used as an intermediate pur- 
lin. 

The design of the end purlins is accomplished in tl: 
same manner, but by taking half of NV and P. Hence 
I/e = 8 ci6 006 2930 + 12.01 * 715) = 16.2 

Here a 10-in. channel has been assumed. Referring to 
the handbook it.is seen that a 10-in. 25-lb. channe! has 
a section modulus of 18.2. Hence this channel wil! be 
used as an end purlin.* 


| NOTES 
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Can Asphalt Be Torn Up by Steam Shovel? Information is 
wanted by a general contractor in regard to tearing up old 
sheet-asphalt without disturbing or injuring the concrete 
base. The questions are: What are the best methods of 
removing it? Can it be done with a plow; what kind of 8 
plow? Can the asphalt be removed by a small steam shovel, 





*The method of calculation is not correct for channels 
and other unsymmetrical sections, on account of torsional 
stresses set up when the load is not in the plane of one of 
the principal axes of the section. This effect is commonly 
disregarded, in practical designing.—EDITOR. 
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dipper and forward crowding motion? Would 


} a nd tear on such a machine be prohibitive? What 
pee a are there on asphalt-pavement removal? “Engi- 
aa News” would be glad to publish answers to these 
queri¢ 


Beam Deflection under Triangular Loading—A reader who 
y handy with mathematics inquires concerning the 


tie of a simply-supported beam under triangular dis- 
tribut of load, the load varying from zero at one end to 
a max im at the other. He says that “The American Civil 
Engi s' Pocketbook” gives a formula for the amount of 


the maximum deflection, but does not locate the point at 
which the maximum deflection cccurs. The fact is that the 


maximum defiection occurs so near midspan that the differ- 

ence negligible Perhaps some reader can give the exact 

formulas covering triangular as well as trapezoidal loading. 
< --- 29" 





SLopeE TEMPLATE FOR PLATTING RaILway CRross- 
SECTIONS 


Template for Platting Railway Cross-Sections—The slope 
template shown by drawing herewith is recommended by A. G. 
Kindred (N. & W. Ry., Roanoke, Va.), as a great timesaver. 
Its special use is on second-track construction, or on new 
double-track work. It is made of xylonite ,; in. thick. The 
scale at the top is figured both from center and from outer 
corners; graduations of 0.1 in. make the top represent a 
24-ft. roadbed, but the graduation makes it almost as easy 
to use other widths. 


An Unusual Truck-Load—The member carried on the triple 
trucks in the view herewith is the top chord of a balcony 
truss for the new McBride Theater, Victoria, B. C. The di- 
mensions of the chord are approximately 26x32 in., 72 ft. long. 
The truss supporting the entire balcony is very heavy, as 
reflected in the fact that the top chord weighs 24 tons. The 
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peculiar shape of the chord is due to the fact that the end 
panels are sloped up to give room for a passageway below 
the curve of the balcony floor gives sufficient clearance for 
this slope. Pinney & McLellan are contractors for the build- 
ing. The steelwork was fabricated by the American Bridge 
Co. H. W. Bittman, of Seattle, Wash., is structural engineer 
for the theater. 


Iee Cracks Caused By Trestle Vibration—The sketch here- 
with shows cracks in thin ice on a pond crossed by the Chi- 
cago & North Western Ry. about % mi. east of Arlington, 
Neb., sketched by F. M. W. Price, of Lincoln He attributes 


POF 
age 
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Cracks IN THIN Ice UNDER RatLway 
TRESTLE 


the peculiar arrangement of the cracks to vibration in the 
piles of the trestle, from trains crossing. The circumstances 
are recounted as follows: 

“This ice commenced to form about 5 p.m., Mar. 26, and 
when I crossed the next morning my attention was arrested 
by the direction of the cracks in the ice proceeding from the 
outside pile in each bent. They did not radiate in both direc- 
tions from each pile as might have been expected, so I made 
a reasonably accurate drawing of it. 

“The bridge is on curve with about 2%-tn. superelevation. 
The bents are four piles, well capped and braced. The spans 
are 20 ft. 

“It will be noted that the cracks proceeding from four of 
the bents from each end of the bridge, radiate toward their 
respective ends of the bridge, while those from the two mid- 
dle bents radiate in both directions. Of course after the vi- 





An Unvsvat Truck Loap 
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brationa of the first train In each direction bad caused the ice 
to crack, the vibrations from succeeding trains would simply 
tend to widen the cracks and not to form new ones, unlesa 
the vibrations were greatly increased (as by greatly Iin- 
creased speed of some trains above those which preceded 
them) If thia drav ing be taken as an actual chart of the 
vibrations of a bridge caused by a moving train and the 
direction of the force exerted on the outside rail of a curve 
then it would indicate that the engine does not cause much 
if any vibration until it ta well on the bridge.” 

Mr. Price belleves that the directions of the cracka are 
parallel to the oscillation of the benta, and therefore that the 
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New Drafting Table with Swing Blade Attia.) 
drawingboard holder consiata of two castings ; 
rocker shaft, with wooden front and back )| 
which the drawing board ta clamped by thumb 
also serve to adjust ite parallelism with the 
edge blade The awing blade attachment enat) 
man to manage a long atraightedge with one |} 
ing edge ia carried at each end by a atiff awin 
anced by long adjustable aprings at the back, 1 
coms of weight of the swing being received in oa 





New Drarrine Tanne wire Swina-Buape ArracumMent Mape py D. J. Kensry, New Haven, Cony, 


push of the train againat this bridge makes an angle of 40° 
to 65° with the track; further, that the difference of apeeda 
of eastbound and westbound traina (because of the atation 
% mi, east) accounta for the different regularity of the cracks 
at the two enda of the bridge The case gives much oppor 

tunity for speculation 


Perous Concrete Blecksa to be laid up in vertical rowa so 
aa to form drainage wella are being made for the Kenaico 
Dam now under construction near White Platina, N. Y,, for the 
new Catakill Water Supply of New York City These blocks 
are & ft, equare in plan, with an Interior 16-in, hole and are 
cast of 1:2:14 conerete, They are spaced 16 ft. apart and are 
expected to intercept and collect any slight seepage which 
may penetrate the dam through the upstream face The re- 
mainder of the dam lea of solid concrete laid behind cast con- 
crete facing blocks 


CONVERSION TABLE FOR HOURS AND DEGREES 









u and M aive Deg. (°) 

M and 8 give Min, (’) 
S 0 4 S 2 06 @ MM 38 C3 36.0UC<C OKC 
0 0 1 ; ‘ 5 6 7 1 i 12 
1 6 Ww is 19 2 21 22 2406C<« CDC 
2 a al i “4 ae a6 a7 ae 40 41 42 
3 as 40 4s iw ™) St a2 M Sa Mm OT 
wm 61 as 4 is ae “7 ao 7O 3671 72 
A 75 Ta 78 70 80 St a2 S4 oe ae: ae 
\ oo os wt ws we 07 eo 100 #101) «102 
7 106) 106 18 «100 110) «FNh oe 114 115 «116 O17 
& 120 21 1288 124 125 3126 187 120 «190 «2181)=«(«132 
® IS) a6 1Is8 180 140 M4) M2 144 145 146 «147 
10 180) 1S 158 144 «1M6 1M 187 iso «6100 «161 «162 
1t 165) 106 168 160 #170 #171) «+172 174 «6175 «176 «(177 
12 t8O 618l 183 184) 185) 6186) «187 inp 100 #191) 192 
18 105) «106 198 199 200 201 202 264 205 206 207 
m4 210 211 218 214 215 216 217 210 320 321 223 
18 225. 226 228 220 > 231 232 234 235 236 237 






240 25) 251 262 
264 265 26 267 
270 28) 281 282 
204 205 206 207 
soo 6310 S1l S12 
324.3235 3208 3237 
330 340 341 «342 
36 355 356) B57 


244 244 245 246 2 
258 250 280 26l 2W4H2 


276 «37 


1 640 
17 25 250 
is 270 27 

109 285 Bad 
20 «300 «6301 


274 
288 YAH 2OO BOI 202 
308 304 #805 «#306 «307 
Vi SiS) Ble 318 319 3230 321 322 
22 330 «6831 333 334 33845 336° 387 
23 345 346 347 HS HO 850 «6851 She 








over the ruler, and transmitted to the enda of the ruler, so as 
to compensate for any allght unevenness ino the drawi 
board The swing ia hung from a rocker shaft and so ad 
jJuated that a alight lift raises the ruler quite a apace abi 
the drawing board, where it will remain supported until 
wanted and pulled down again This feature is claimed to 
be particularly convenlent when papers are lying on ¢ 
drawing or when applying tracing cloth or changing drawl 
boards, the frame boing so made aa to take different sices 
of boards, The illustrations show also a draftaman’s uni 
veraal aquare and protractor, conaslating of aio right-anele 
with hinged acale, which may be set at any angle 0° to oo 
Roth the table and triangle are made by D, J. Kelsey 

Livingston St... New Haven, Conn, The table complete cor 
84, and the triangle, or universal square, $4.75, with attached 
scale, 


Conversion Table—The accompanying table for 


converting time tnto degrees, minutes and seconds 
6 OS of are, or vice versa, is sent to us by C, H, Bain 


bridge, Inatructor in surveying, Renaselaer lol) 


20 t technic Institute, Troy, N, Y. 

“a 3 Example: Change 112° 64’ 97.6" to time. Oppo 
7 : alte 112, on the left In the column headed H MS tind 
sv) 4 7, and above, top row, 28; 7 hr. 28 min.; oppos! 


16 and over 54, 3 min, 86 sec.; opposite and under 
2.47 sec.; opposite and under 56, 0.38 see.; chane! 
’ 


149 0 decimal point, 0.038 sec.; added together gives 7 bh 
ii 10 31 min, 88,50 see, 


6 . Change 7 hr, 31 min, 38.5 sec, to are measur 
200 «138 ment, Reduce mentally to multiples of 4, \ 
224 14 Opposite 7 under 28 find 112°; opposite 3 under 


find 54°; opposite 2 find 30”; opposite 5 find 

200 #17 changing decimal point, 7.5%; added together xi 
284 18 112° 64° 87.5". For fractions the row opposit: 
muat be used, 

320 2 This table and the directions for its use of such 


350 2: size as to be parted in the back of an ordinary field 


«360 0.07 0.18 0 20 0 27 0.38 0.40 0.47 0 58 0.60 0 67 0 78 0.80 0.87 0.93 F note-book has been found convenient by students 


MS 0 4 Ss 12 id 20 24 28 33 th) 40 44 4s 32 


56 MS” [fh astronomical surveying at the Institute. 
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The Day’s-Work Plan of Carry- 
ing om Public Works 


From various parts of the country reports indicate in- 
creping agitation to secure the adoption of the day’s- 
work plan instead of the contract plan in carrying on 
public works. The New York legislature, at its recent 
session, passed a law increasing the power of the New 
York City Public Service Commission to construct part of 
the New York subway system by the employment of labor 
directly instead of by letting the work to contract. This 
legislation was urged by the Public Service Commission 
and its engineers as we understand, not with the idea of 
changing the general policy of the Commission hitherto 
of doing most of its work by contract, but to enable the 
Commission to carry out certain classes of work which 
could perhaps be better performed in this way than they 
could if placed under contract. The passage of the bill 
was strongly opposed at a hearing before Mayor Mitchel 
by representatives of the General Contractors’ Associa- 
tion and was disapproved by him, 

In New Jersey one of the State Commissions recently 
desired to carry out certain road construction by the di- 
rect employment of labor, but was stopped by a statute 
which compels the letting of contracts for all such work. 
The law in question appeared to have been passed, how- 
ever, With the idea of protecting the public against pos- 
sible corruption or wastefulness in carrying out work 
with political appointees rather than with the desire of 
protecting contractors, 

As one goes westward the tide of public opinion against 
the contract system becomes more evident. In Chicago 
the city is now constructing two bridges by its own forces 
and Mayor Harrison has recently publicly announced 
himself in favor of the plan of doing all city bridge work 
by day labor rather than by letting contracts. That the 
labor element in politics as well as the Socialist party 
have long been bitterly opposed to the contract plan of 
conducting public works is pretty well known, Several 
prominent leaders in the Progressive party have also an- 
nounced their approval of this doctrine; and the older 
parties, as a matter of political expediency, are not likely 
to make strong opposition to the change even if they do 
not aid in bringing it about. 

Engineers will agree that the question whether any 
such change in policy is desirable will turn upon the 
question under what sort of management the day’s-work 
plan is to be carried out. If the work is to be done under 
a political organization with all that that implies, the 
taxpayers who pay for the job will be out of the frying 
pan and into the fire. On the other hand, wherever a 
businesslike, permanent organization can be established 
to conduct work it will be an advantage to give any 
such organization a free hand either to let contracts or to 
carry on work itself, according to circumstances, which 


may make either plan preferable. In this way the most 


desirable plan of doing the work should result. 


mo 


MOTTO 


The Burden of Costly Passen- 
ger Terminals 


We have several times discussed in these columns the 
burden which is being laid upon American railway com- 
panies by the enormous expenditure on costly passenger 
terminals, which has been made during the past dozen 
years. ‘The pace was set by the great terminal stations 
built by the Pennsylvania and New York Central railways 
in New York City, with the new stations of the Pennsyl- 
vania and Baltimore & Ohio at Washington, D. C., and 
of the Chicago & Northwestern at Chicago. 

High officials of the Pennsylvania have testified that 
their investment in the Manhattan terminal is now re- 
garded as entirely nonproductive. Any benefit which 
may accrue to the company in the shape of increased 
traffic that would not otherwise have been obtained is 
doubtless fully offset by the heavy taxes on the large area 
of valuable real estate in the heart of New York City, 
which the terminal occupies. The Pennsylvania, how- 
ever, wast in the fortunate position of being able to pay 
for this great terminal, in large part, out of the surplus 
earnings of the prosperous years, during which it was 
under construction. The New York Central Co., on the 
other hand, has been obliged to raise the money for the 
new Grand Central station almost entirely by bond is- 
sues and short-term notes. The fixed charges on this 
huge investment represent a standing burden upon the 
company’s earnings, which means a material reduction 
in the company’s dividends and a handicap to its ex- 
pansion in other directions for which investment is de- 
manded. 

A definite statement, showing the extent to which ex- 
pensive passenger terminals increase the cost of trans- 
portation is furnished in a recent report to the stock- 
holders of the New Yor, New Haven & Hartford R.R. 
by President Howard Elliott. 
the report: 


We quote as follows from 


The increase in rentals ($2,162,100 since June 30, 1913) is 
due largely to the constantly increasing investment in the 
Grand Central passenger terminal at New York. In 1903 the 
payment made by the New Haven company for the entrance 
to New York City and for the use of the passenger terminal 
was $1,038,182. For the year ending June 30, 1913, it was 
$2,983,969, or about 30c. for each passenger. The cost will 
be more for the year ending June 30, 1914. 

The average revenue from each passenger carried one mile 
on the New Haven road is only 1.77¢., and the average pay- 
ment per passenger is only 32c. This low average is due to 
the large number of passengers carried in suburban terri- 
tory at rates which range from ec. to le. per mile. 

At the same time the expenses of this commutation traffic 
are particularly heavy on account of the very burdensome 
cost of the passenger terminals both at New York and Boston. 
Notwithstanding the extremely low commutation rates the 
efforts of some of the public authorities have been to reduce 
them still further. The Public Service Commission of New 
York ordered substantial reductions in the very low commu- 
tation rates between New York suburban points and New 
York City. The Supreme Court of New York set aside this 
order, but the New York Legislature, which has just ad- 
journed, passed an act making the same reductions. 


It ought to be clear to even a wayfaring man that a 
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railway or any other concern cannot long continue to do 
business at a cost greater than the return it receives. If 
it had been proposed to the New Haven commuters that 
they should pay the actual cost of the magnificent build- 
ing at 42d St., they might have been less enthusiastic 
over it. But it is clear enough that in the long run the 
commuters must do this, unless other traffic carried by 
the railway is to be charged more than its fair proportion 
in order to make up the deficiency 

If the example of New York City were to be followed 
the country over and passenger stations involving a fixed 
charge of 30c. per passenger using them were to be built 
every where, the bankruptcy of all the railway cor- 
porations would promptly follow. This would happen 
even if the rates of fare were made high enough to cover 
this fixed charge, for such an increase of fares would cut 
down travel so much that passenger traffic would be 
everywhere conducted at a loss. 

As we have before pointed out, such enormously ex- 
pensive passenger stations are unknown in Europe and 
are a recent American development. The serious thing 
is that expenditures of this sort are being forced on the 
railways by legislatures and State Commissions, who for- 
get that in the long run the public itself must pay for 
such luxuries. 


# 


Parapets to Safeguard Railway 
Bridges 

“Two or three cubic yards of masonry saved a fatal dis- 
aster.” That is the headline which might very approp- 
riately be placed over the account which appears elsc- 
where in this issue of the derailment on Apr. 12, on the 
New York, New Haven & Hartford R.R. The cireum- 
stances briefly summarized are as follows: A fast express 
train was running on the outside track of the four-track 
road. The electric locomotive at the head of the train was 
derailed at a curve and after running a considerable dis- 
tance along the ties diverged to the side of the roadbed 
just as it approached a highway undercrossing consisting 
of two masonry arches side by Some unknown 
draftsman or engineer who designed this crossing pro- 
vided substantial parapets at the sides of the track. They 
were low parapets, rising not more than one foot or 
so above the rail level and were probably built more to 
give a good looking finish to the arch below it than with 
the idea of safeguarding trains. The parapets were, how- 
ever, very substantial pieces of masonry work, being made 
up of large blocks 2 ft. or so in width. When the derailed 
locomotive reached this crossing, it had swerved far 
enough from the rails so that it struck this coping with 
great force. The huge stones, some tons in weight, were 
swept off from their supports and thrown into the read 
below. 

A member of the editorial staff of ENGINEERING NEWs 
who visited the scene of the wreck shortly after it oc- 
curred, believes that it was collision with this parapet 
which diverted the derailed locomotive back toward the 
rails and enabled it to cross the bridge without plunging 
over the side into the road below, as would otherwise 
probably have occurred. It is, of course, impossible for 
anyone to certainly say whether this would or would not 
have happened had there been no parapet over th2 
bridge, but the probabilities seem strong that in this 
case the presence of these two or three cubic yards of ma- 


side. 
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sonry made all the difference between the 4 
caused no loss of life and only trifling injw, 
and one which might very easily have pro 
most serious in the history of the compan) 
ber of killed and injured. We believe thy 
officials may well congratulate themselves o) 
rowly escaped a serious disaster and a disas; 
which, if it had occurred might easily hay: 
last straw in forcing the unfortunate New | 
pany into bankruptcy. In the present stat 
opinion in New England, the New Haven | 
not have a serious wreck without bringing «\ 
self a storm of public indignation which i: 
most difficult to meet. It is earnestly to be 
the freedom from serious accident on the \ ly 
which has continued since the new management 
installed may long endure. 
It has seemed to us worth while to emphasi 
larly this feature of the recent New Haven « 
since it serves to call attention to one of the wi ints 
in American railway practice which ought to be 1 
We refer to the failure to place some sort of para 
tection at the sides of important bridges and viadycts. 
It is probably true that on a large proportion of Amer- 
ican railways the cost of such protection would not be 
justified ; or, to put it another way, there are other di- 
rections in which the expenditure of that amount of 
money would secure greater results in the way of public 
benefit. There are, however, many miles of main 
trunk railways of very heavy traffic in the United States 
on which a much higher standard of safety ought to pr 
vail, and where, in fact, such provisions for safety in 
case of derailments can be defended on purely ecouomi 
grounds. 
There are, for example, a good many railway bridyes 


t pro- 


built nowadays, the cost of which is half a million t 
million dollars or more. It is well established standard 
practice to provide inside guard rails and outside guar 
timbers on the floors of all bridges and these are exce!- 
lent so far as they go. The additional safeguard of a 
parapet guard to hold any derailed car body in line and 
keep it from striking one of the bridge web members 
would cost a trifling amount in comparison with the 
‘value of the structure which it protects, and besides the 
value of the bridge one must consider the human lives 
which are at risk and the great property loss which may 
be involved in a train wreck. 

* Such “collision struts” have occasionally been pro- 
vided on important bridges; but they are still far from 
common on through bridges while nothing whatever is 
done as a rule on deck bridges in the way of parapet pro- 
tection. On masonry structures, low parapets are usually 
constructed, but are designed rather to give the structure 
finished appearance than proportioned to act as an ef- 
fective safeguard to withstand the lateral force of a de- 
railed car or locomotive. In building a masonry struc- 
ture, the additional cost of making a parapet sufficiently 
strong and massive to be a real safeguard to a derailed 
train would represent only a small percentage of the total 
cost. In England, where the safeguarding of human 
lives in railway service is much more emphasized than in 
this country, the provision of some sort of parapet protec- 
tion for trains on high viaducts is, we believe, well nigh 
universal. This is done notwithstanding the fact that 
derailments of English rolling stock are much less fre- 
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of American rolling stock. In either coun 


quent s . . 
: } er, every railway engineer must recognize that 


trv, ti , . 

q dera ent 18 always possible of occurrence at any 
point iw a railway track; and reasonable provision to 
mini! the disastrous results of such a derailment is 
proper» part of an engineer’s responsibility. 
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Alfred Nobie 


The American engineering profession looked up to Al- 
fred Noble. 

The news of his sudden death will bring a sense of 
personal loss to thousands of engineers who had never 
met Mr. Noble personally, but who appreciated the great 
publi service which he had rendered and realized that 
his great ability and strong personality had done much 
to raise the engineering profession in public esteem. 

Elsewhere in this issue, in presenting to our readers a 
recent portrait of Mr. Noble, we have given a brief record 
of his life and professional achievements. It is fitting, 
however, that something more should be said in this place 
concerning the unique public service which Mr. Noble 
rendered. We believe it is within bounds to say that there 
are few men to whom the people of the United States owe 
a greater debt of gratitude for important services rendered 
at a time of crisis than to Alfred Noble. 

In 1895, Congress was on the point of passing a bill 
providing for a government guarantee of the bonds of the 
Nicaragua Canal Co. There was a very strong sentiment 
in favor of the passage of the bill among members of both 
the House and Senate. The assurances held out were 
that the entire cost of building a ship canal across Nica- 
ragua connecting the two oceans would be only $65,000,- 
000. There were, however, in Congress, a few statesmen 
who were not swept off their feet by the great pressure 
exerted in favor of the passage of the bill. They put 
forth the plea that before the United States should lend 
its credit to the enterprise it should investigate the pro- 
ject through a board of engineers of its own selection. 

This proposition was so entirely reasonable that it suf- 
ficed to defeat the bond-guarantee bill. In its stead an 
act was passed creating the Nicaragua Canal Commis- 
sion, to be composed of one engineer from the Army, 
one from the Navy, and one from civil life. This Com- 
mission with a very small appropriation and a very lim- 
ited time in which to work, was required to report as to 
the feasibility of the Nicaragua canal enterprise. Presi- 
dent Cleveland appointed as the members of that Com- 
mission, Colonel (afterwards General) William Ludlow 
from the Army, Mordecai T. Endicott from the Navy, 
and Alfred Noble from civil life. 

The situation was one which demanded engineers of 
ability with sufficient independence to form their own 
opinions and not be swerved from a straight course by 
the strong influences brought to bear by the corporation 
whose plans were under investigation. The report made 
by this commission showed that the advantages of 
Nicaragua as a canal route had been greatly over- 
estimated and that the cost of building a canal there 
would be far greater than the estimates made by the 
canal company. 

Those interested in the Nicaragua Canal enterprise 
adopted every possible means to discredit the report; but 
they were never afterward able to command a large meas- 
ure of public support. The sound advice of these engi- 
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neers saved the nation from lending its credit to a private 
corporation which, if it had undertaken the Nicaragua 
work, would have inevitably met failure. 

The second great opportunity of Mr. Noble to render 
public service came when in 1899 Congress created the 
Isthmian Canal with instructions to find 
the best possible route for a ship canal across the Central 
American Isthmus. Mr. Noble was appointed one of the 
members of this commission and he and the late George 
S. Morison 


Commission, 


were recognized us its leading engineers. 
Without doubt, Mr. Noble’s large experience, tactful 


firmness, and ability had large influence in determining 
the conclusions of the Commission. 

It was this commission which after two years of sur- 
veys and investigation recommended that the United 
States should adopt the Panama route. The experience 
which has been gained since that time has fully confirmed 
the wisdom of the recommendations made by that com- 
mission. 

It was seven years later when Mr. Noble had the op- 
portunity to render what was, without doubt, the great- 
est public service of his life. The government had started 
construction work on the Panama route, and the ques- 
tion came up for decision as to whether a sea-level canal 
or a lock canal should be undertaken. To advise upon 
this momentous question, President Roosevelt created an 
International Commission of engineers, made up of five 
eminent members of the engineering profession repre- 
senting fgreign countries and eight prominent American 
engineers. 

As most of our readers will remember, all the foreign 
engineers and three of the American engineers united 
in a majority report advising the construction of a sea- 
level canal. Five American engineers with Mr. Noble 
at the head stood out in favor of a lock canal. We say 
“Mr. Noble at the head,” because from his long experi- 
ence in connection with the lock at Sault Ste. Marie. he 
was better able than any engineer upon the commission 
to speak authoritatively with respect to the construction 
and operation of great ship canal locks. To Alfred 
Noble’s discerning wisdom and independent judgment 
and to his willingness to stand in a minority in defense 
of what he believed to be right, the country owes it today 
that it did not undertake what we now know would have 
been the folly of a sea-level canal at Panama. 

In the struggle which followed the submission of these 
two conflicting reports, Mr. Noble’s ability and strong 
forceful personality had much to do with the final de- 
cision by which those in authority rejected the majority 
report and adopted that of the minority. 

In reviewing these three great public services rendered 
by Alfred Noble to the nation it will be universally 
agreed that his name deserves high prominence in con- 
nection with our greatest national engineering work, the 
Panama Canal. It detracts nothing from the honor due 
to tliose who have borne the burden and heat of the davs 
and years during the long period of construction at Pan- 
ama to give honor to the great engineer whose sound 
judgment and incorruptible integrity enabled the nation 
to steer a straight course in undertaking this hugest of 
engineering feats and avoid the disgrace attendant upon 
disastrous failure. 

It can be said of Mr. Noble, without fear of contra- 
diction, that he won his way to the foremost position 
which he occupied as the leading American civil engi- 
neer of his time by sheer force of ability. Mr. Noble 
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was always a quiet and modest man, absorbed in his pro- 
fessional work. He never tried to advertise himself nor 
attempted to put his professional work in any way on a 
commercial basis. The great responsibilities which were 
laid upon him came to him because he was a man who 
inspired confidence in both his ability and his integrity. 

For a dozen years in his early professional career he 
worked steadily, patiently and practically unknown as an 
assistant engineer on government work; but it was the 
experience which he gained there, even more than that 
which he gained in fields of other engineering work, 
which in later years, enabled him to solve correctly the 
vast problems which were laid before him in connection 
with the Panama Canal enterprise. 

We may not take space to speak at length here of his 
other great works as an engineer, such as the Pennsyl- 
vania terminal in New York City. It is worth while, 
however, to emphasize the high regard in which he held 


*“Detaining Dams’? for Flood 

Control 
Sir—I notice in your issue of April 9 your edi- 
torial “Concerning Calamity Reservoirs,” in which you 
state that Mr. Alvord’s design for a dam providing per- 
manent openings through the base for flood control is, 
so far as you know, a new type. You may be interested 
in a description of a dam of this type suggested by the 
writer as one possible method for the control of the 
Passaic River, in New Jersey, in 1903. You will find this 
description in detail on p. 34, ete., of the Annual Report 
of the State Geologist of New Jersey, for 1903. Dia- 
grams are given showing the calculated effect of this 
method of control upon three typical floods. Quoting 
from p. 3%: “In practical operation such a controlling 
dam would be provided with openings which would have 
no provision for closing, but which could not possibly, 
at any stage of the river, pass a greater quantity than 
17.000 cubie feet per second.” 

C. C. VERMEULE. 

203 Broadway, New York, Apr. 10, 1914. 


* 


A Monument to Alfred Noble 


Sir—American engineers will be universally shocked 
as the news is conveyed to them of the death of Alfred 
Noble, a man who has been honored witn the presidency 
of the American Society of Civil Engineers, and who in 
his lifetime achieved a far greater honor in the universal 
respect in which he was held by everyone who knew him 
or knew of him. 

It was not my good fortune to know Mr. Noble person- 
ally, except in a very casual way, but his life work has 
been an inspiration and an exalted example to me for 
twenty-five years, as I have no doubt it has been to hun- 
dreds of other engineers. 

Growing out of this feeling, it has occurred to me that 
it is a very opportune time for the engineering profession 
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his profession. Much of his time in re 
been devoted to work for the benefit of thy 
connection with the engineering societies of 
a member. Last year, he was President of 
Institute of Consulting Engineers and he 
two years one of the Managers of the Ame: 
of Mechanical Engineers. In 1903 he was | 
the American Society of Civil Engineers. 

One of the last pieces of work which he 
to which he had devoted a great amount 
energy was in connection with a joint comm 
national engineering societies organized to fra; 
code for the registration of engineers. Mr. No 
chairman of this committee and he devoted 
a great amount of painstaking thought. It \ 
teristic of the man that with all the great respo 
laid upon him, he was willing to give liberally 
and energy to benefit the members of his profes. 
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in some unusual way to recognize the value of his servico: 
to the world at large, as well as to engineering. Can \ 


not now inaugurate a strong movement having fo 
purpose the erection of some suitable monument or m 
morial illustrating in some degree to generations to 
the great work Mr. Noble performed and the loss the ia 
tion suffers in his death ? 


Hueu L. Cooper. 
101 Park Ave., New York, Apr. 20, 1914. 
| In view of Mr. Noble’s great services to the nation in 
shaping the plans for the Isthmian Canal enterprise. 
would be most appropriate if a memorial to him wi 
planned in connection with that work.—Eb. | 
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The Evil Results of Pseudo- 
Engineering 

Sir—Here is an incident which just came to the writ- 
er’s knowledge, and which should interest your readers 

A few years ago, the town of Valentine, Neb., with 
population of about 1000, issued bonds to build a mu- 
nicipal hydro-electric plant. A self-proclaimed engineer 
was employed, for a fee of $500, to prepare the plans and 
specifications. The earth-fill type of dam was chos 
No core wall of any kind was used. The material for tl 
fill was largely sand, although a very fine sand. Tl 
fill was made in the winter and was compacted only |v 
flushing. The spillway was placed about the center © 
the dam and was made by putting a 6- to 8-in. layer 
of concrete on top of the earth fill, extending it clear to 
the toe on the downstream side and about two-thirds 0! 
the way down on the upstream side. A concrete dra 
large enough to take the average flow of the stream, was 
placed under the spillway. This drain was closed by a 
wooden gate operated from the top of the spillway. 

The first time the dam was filled, the water rose to 
within a few inches of the top of the spillway when (|v 
dirt settled under the concrete and the whole spillwa 
went out. The turbines have not turned once. 
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The town now has a $43,000 debt, is buying its light 
from rivate plant, and has about reached ‘the legal 
jimit of bonded indebtedness for cities of this class so 
that i can expend only a limited amount to repair the 
plant. Indeed, it is doubtful if the stream is large 


enougi to furnish power anyhow. The writer would 
oyess that it is flowing at the rate of about 150 sec.-ft. 
now; in dry weather it would not reach that. The tur- 


bines were to operate under a head of 20-25 ft. 

No comments are needed on this depressing calamity. 
The question is what are engineers as a body, going to do 
to prevent repetitions of the story? 

M. A. Repass. 

Valentine, Neb., Apr. 4, 1914. 


¥ 


Improving Reinforced-Con- 


crete Design 

Sir—The papers by Charles A. Gilchrist, one of which 
appears in your issue of Mar. 26, 1914, on Internal 
Stresses in Reinforced-Concrete Beams, bring out some 
truths concerning this subject that will probably fail 
to make the impression that they might on account of 
the fact that they are entirely surrounded by mathe- 
matics. Practical engineers do not like to wade through 
seas of mathematics to reach islands of truth. 

One of these truths is that steel in concrete is prac- 
tically useless for carrying shear (as shear in the steel). 
It was common practice among designers « few years ago 
to design stirrups for shear, shear in the steel. In fact 
one book boldly gives this method of design when the 
stirrups are vertical. Others use vague language about 
“stress” that could be interpreted in the same way. Only 
a few years ago all building codes allowed 10,000 to 12,- 
000 Ib. per cq.in. shear on rods in concrete. There is 
no doubt that many designers still adhere to it. I showed 
up this practice as totally wrong about eight vears ago. 

Another truth that Mr. Gilchrist discovers is that 
stirrups do not take part in bearing the primary stresses 
of a beam. He finds that they help some, something on 
the principle that “every little helps.” 1 have been try- 
ing for eight years to convince engineers that stirrups are 
about as asinine a piece of tomfoolery as could be in- 
vented, 

Mr. Gilchrist further finds that stirrups and the main 
reinforcing rods should be joined with a curve and not a 
sharp angle. For this same period of years I have been 
trying to emphasize this also. It leads logically to the 
conclusion that the main reinforcing rods should be 
curved up into the upper part of the beam toward the 
support. 

Mr. Gilchrist finds that these bent-up rods should be 
anchored in the upper part of the beam. This, too, could 
be found in a series of articles in ENGiNeertna News, 
in 1906. If Mr. Gilchrist, by training the ellipse or the 
“shamrock” of stress on the problem, can discover that 
the rodded column is in the seme class with all of these 
other monstrosities, he will be doing the world a service. 
But it is doubtful if he can get engineers to take up with 
these needed reforms unless he can reach them through 
the medium of unlimited free literature. 

Epwarp GopFREY. 

Monongahela Bank Bldg., Pittsburgh, Penn., 

Apr. 11, 1914. 
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The First City Managership in 
o o 
Pennsylvania Filled by a 
o 2 
City Engineer 

Sir—In ENGINEERING News, of Apr. 2, 1914, I note 
the announcement that Inglewood, Calif., has appointed 
its City Engineer as City Manager. I cannot resist call- 
ing attention to the fact that Inglewood has nothing on 
Titusville, Penn., for on Dec. 15, 1913, the Council of 
this city appointed its City Engineer, H. A. Holstein, 
City Manager, adding a nice increase to his salary as City 
Engineer. 

Mr. Holstein has been City Engineer of Titusville for 
nearly nine years, and has had charge of about $250,000 
worth of city improvements in that time, and had dem- 
onstrated his worth sufficiently to warrant the Councii 
in appointing him City Manager—the first one in the 
State of Pennsylvania. 

I attach hereto a copy of our ordinance covering the 
creation of the office, and defining the duties, also the 
ordinance which distributes the executive powers of the 
city government, and defines the duties of the different 
Superintendents who form the Council. 

L. O. BRADLEY, 
Supt. Public Safety. 

Titusville, Penn., Apr. 9, 1914. 

| The erdinance creating the office of City Manager for 
Titusville, with the omission of formalities, is as follows: 

Sec. |. Be it ordained by the Council of the city of 
Titusville, cte.: That Council may appoint an officer to be 
known as City Manager who, under the direction of the 
Superintendents of the various City Departments and the 
Council, shall have ; *neral supervision over and direction of 
the administration of the City’s affairs. Said appointee to 
hold office until removed by Council and be paid the sum of 
$75 per month, in addition to salary as City Engineer. 

Sec. 2. The City Manager shall see to it that the laws and 
ordinances relating to the City and its affairs are enforced; 
that the employees in the various departments faithfully and 
efficiently perform their duties and that the property of the 
City is properly cared for. 

Sec. 3. The City Manager shall have power to purchase 
necessary material and supplies for the City where the 
amount involved does not exceed $25 He shall carry out 
the instructions of Council and of the Superintendents of 
Departments, and shall recommend to Council for appoint- 
ment necessary servants and employees and for dismissal! all 
unnecessary and inefficient servants and employees Amounts 
in excess of $25 must be advertised for and bought on con- 
tract, by him. 

Sec. 4. The City Manager shall, when requested, attend 
meetings of Council and report, in writing when requested, 
On any matters pertaining to the City’s affairs, and shall, 
from time to time, recommend measures for its welfare. 

Sec. 5. The City Manager shall take the oath required by 
law of municipal officers, and shall give bond for the faithful 
performance of his duties and the prompt accounting for 


funds and property which may come into his possession, in 
the sum of $3000, to be approved by Council. 


The other ordinance mentioned by Mr. Bradley distri- 
butes “all the executive and administrative powers, au- 
thority and duties of the city” among the five depart- 
ments and superintendents “prescribed by Act of Assem- 
bly” [Commission Government Act], as follows: 


Sec. 1. . . . The Mayor, who is declared by the law the 
Superintendent of the Department of Public Affairs, shall 
perform and discharge the powers and duties expressly pre- 
scribed by law, and in addition shall have supervision and 
control over the office of City Solicitor, City Clerk, Sealer of 
Weights and Measures, the officers and employees assigned 
by ordinance to the Mayor's office and Police Department 
and the property connected with any of them 

The Superintendent of Finance and Accounts shall perform 
and discharge the powers and duties expressly prescribed by 
law and in addition shall have supervision and control over 
the office of City Controller,. City Treasurer, City Assessor, 
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and over all the 
connected with 


Fees, 
and property 


and License 
employ ees, 


of Taxes 
officers, 


and Collector 
subordinate 
any of them. 

The Superintendent of Public Safety shall have supervision 
and control over the Fire Department, Health Department 
and all subordinate agencies affecting public health, boiler 
inspection, building inspection, removal of garbage, bill 
boards, fire-alarm and all subordinate officers, em- 
ployees and property connected with any of them. 

The Superintendent of Streets and Public Improvements 
shall have supervision control over all public improve- 
ments of every kind, cleaning and repairs, sidewalks, 
sewers, new work and repairs, bridges, conduits, public utili- 
ties, office of City and all subordinate officers, 
ployees and property connected with any of them. 

The Superintendent of Parks and Public Property 
have supervision control the City Hall, all 
parks and public property not hereinbefore assigned, 
department, markets, public library, City planning 
sion, street lighting and all subordinate officers, employees 
and property connected with any of them. 

Sec. 2. The Superintendent of each department shall make 
and enforce such rules not inconsistent with 
law or ordinance as deemed necessary to secure 
efficient service in the charge 
thereof. 

Sec. 3. All Superintendents of Departments are the Agents 
of the Council and all their shall be subject to 
review and to the approval or revecation by the Council. 


system 


and 
street 
Engineer, ems 
shall 
public 
water 
commis- 


and over 


and regulations 


may be 


his department or business in 


only, acts 

Those who have been following the city-manager plan 
closely will notice that Titusville departs from that plan 
as usually adopted in that the City Manager, instead of 
being the sole executive officer of the city, is under the 
direction of both the Council (or commission) as a whole 
and its individual members in their respective capacities 
as department heads. It will be interesting to see how 
this departure from what may be termed the model city- 
manager plan will work.—Eb, | 


* 


Wind Pressures on Chimneys 


Sir—In Enaineertnc News, Mar. 5, 1914, George L. 
Jensen’s article entitled, “The Design of a Built-in Brick 
Chimney,” refers to “The Design of a Brick Chimney,” 
by J. Norman Jensen, which article appeared in Enet- 
NEERING News, May 9%, 1912. This reference calls my 
attention to some discrepancies in the earlier article. 

I quote from Mr. Jensen regarding wind pressure on 
an inclined surface, as follows: 

Referring to Fig. 1 (herewith reproduced—J. H.) let AB 
represent the total force blowing on the inclined surface. AB 


can be resolved into components BC and AC respectively, 
parallel and normal to MN. Since this surface is perfectly 
smooth, the component BC slides along and is lost. The 
normal component AC may in turn be resolved into com- 


ponents DC and AD respectively perpendicular and parallel to 
the direction of the wind. Component DC is neutralized by 
the corresponding component on the other side of the chim- 
ney. Component AD represents that part of the 
original force which tends to overthrow the chim 
ney 


He then proceeds to prove that 


therefore 
actually 


AD w cos*@, where 
w == wind pressure per square foot on a vertical [nor- 
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mal?| plane.” There is no apparent reasoy 
at ) and assuming that AD is the activ, 
force. Why not subject AD to a treatme; 
that applied to AB, obtaining as a residu 
= wl cos®é? 
nitely, the final residual being AD, = wi. 
This equation is evidently absurd. 

Again, the original force AB and the « 
force on the other side of the chimney combi: 
calculated necessary chimney resistance does 
equilibrium. Evidently, Mr. Jensen should 
a counterbalancing force for BC rather th; 
“slide along and become lost.” 

Wind pressure upon any plane is produced 
rect impulse w, of the advancing particles and 
action w, of the particles repulsed. With perf: 
tic noninterfering, frictionless particles, iImping 


This process could be cont 


. w 
surface #, = tv, 
2 » 


~ 


normal , Where w 


pressure on a normal plane. In the case of a 
plane the conditions are as represented in Fig 
represents the pressure due to impact and BC ¢| 
repulsion. Under ideal conditions, AB = Bt 

o The resultant MN is BD = wil cos*6 
ing normal to the surface. This is the actual for 
to wind pressure on MN tending to overthrow tly 
ney (if the surface is part of a chimney wall). 


force 


In the case of a chimney symmetrical with res) 
the direction of the wind there is a corresponding 
B'D’ on the other side normal to W'N’ and eeual BD 
= wl cos? @. The resultant, OF 2 wl cos* 6, of these 
two forces is the active overturning force due to the pai) 
of surfaces, hence the equation /” My OF 
“wl cos® 6 for all sides. 

This is the formula given by Mr. Jensen and is, accord- 
ing to the above theory, correct, but was not correctly de- 
rived by him. It should be noted that P ~ wl cos* 0 
applies only to symmetrical chimneys or similar struc- 


The 


cos® 6 for one side, or P = 


tures, and not to wind pressures in general. 
eral form of the equation would be 


P = 


where 2» = vector summation of the forces on all sur- 
faces. However, in the case of any probable chimney, 
the most unfavorable condition will be when the wind ts 
parallel to an axis of symmetry, and the formula 
P = 

° 
is correct, notwithstanding its faulty derivation. 

Perhaps more practical objection can be made to the 


discussion of the comparative merits of the different. sec- 
tions. 


gen- 


Soul cos? 0 


Swl cos’ 0 


Mr. Jensen says: 


In the early part of this article it was stated that square 


chimneys are rarely built to great heights. This is 
counted for by the fact that if the projected area of 
square, octagonal, or round chimney is represented by the 
value F, then the total wind pressure on the chimney is 
taken at 
POU GUURTO GRISWROUE, 4.0 056 i cekes Fe bead 1.00 wh 
POP GOLAMOUME CHEMUNG YVO. oi ccccdvcc eevee wees gee. @. T1-wi 
POP” FOUN CU, 65 ho vaio lh ew cee ewes ‘ . €.67 wil 
It is evident that considering wind only there is a lecided 


gain in economy by using a round chimney. 
The above quoted table may be extended thus: 


TABLE I 


Wind Section 
Chimney pressure modulus stress 
RE. |. 5 dunk oo lb amet aware 1.00wF 1.008 1.00f 
CINND A 5 wb ¢ sins Bsa welg en's 0.7lwF 0. 65s 1. 09f 
Round... 0. 66wF 0.598 1. 12f 
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ud f are constants depending on the. diameter 


whel ; ; 

nd ness of the wall. From this, it appears that 
al : : 

. ug wind pressure and section modulus a round 
cons > yi 

ction is the most uneconomical. However, such ‘s not 
se a . o . 
the A just comparison of the different sections 
must ‘ake into consideration the smoke openings and ma- 

ory areas. In Table I], a comparison is made between 
TABL! IL COMPARISON OF WIND STRESSES IN EQUIVALENT 

SECTIONS 
Section Smoke Masonry Wind Section Fiber 

aus area area pressure modulous stress 
ms wind : A a P 6 f 
agonal to wind A a O.71P—-0.71k f 
ye rt dia. to wind... A a 0.78P 0. 87k 0 90f 
—— oe ‘ia to wind. A a 0 77P 0. 80k 0. 96f 

oe A a 0.75P O 84k 0 Sof 


tou 


sections having equal smoke areas and equal masonry 
areas. It will be seen that the round chimney is the most 
economical, but its advantage over the other forms is 
much less marked than indicated in Mr. Jensen’s article. 
Other things being equal, a round chimney is to be pre- 
ferred, but if conditions make a square chimney desirable, 
there is no need of being unduly prejudiced against that 
form. 

It will also be noticed from the table that stress pro- 
duced by a wind pressure normal to a long diameter of 
an octagonal chimney is 6% greater than when the pres- 
sure is normal to a short diameter, as treated by Mr. 
Jensen. 

JuLIAN HInps, 


Elephant Butte, N. M., Mar. 26, 1914. 


x 
Strength of Bolted Timber 
joints 


Sir—The tests on bolted joints described in Ewnet- 
NEERING News, of Mar. 19 and 26, 1914, are exceilent 
and fill a much needed gap. ‘The bending in bolts cer- 
tainly must be far less than that obtained by the method 
to which the author refers (load uniformly distributed 
over entire length of bolt). If this method were true, 
some structures which I designed would have failed iong 
ago. 

The author has omitted at least one book that has 
pointed out this very fact. I refer to “Structural De- 
sign,” Vol. 1, p. 43. We have there the common theory, 
erring, | believe, on the safe side; the true distribution 
of the stresses; and a theory whi-h, while nothing more 
than an assumption, will agree roughly therewith. On 
this basis, a table has been computed from which I ob- 
tain (2) below. 

(1) Average strength of °4-in. bolts in double shear 
with wooden plates, all timber Douglas fir, 17,900 Ib. 

(2) Safe strength of same derived from tables, 1606 
ib. 

(3) Factor of safety, 11. 

This is not far from correct practice if we consider 
variation in wood, the few tests made, and the fact that 
the joint was a small one. It will be noted that lower 
values per bolt are obtained on an average for the greater 
number. 

Horace R. THAYER. 


Pittsburgh, Penn., Apr. 11, 1914. 
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The Fontaine Crossing-F rog 
and Locomotive 


Sir—A continuous track or rotary rail section for 
track crossings, similar to that described in ENGINEER- 
ING News, of Mar. 5, 1914, was invented by Fontaine 
about 35 years ago and tried in the railway yards at To- 
ledo, Ohio, in 1882 or 1883. He was also inventor of the 
Fontaine locomotive which was tried in this country and 
Canada about the same time. 

H. Kk. Burrs 

428 Belonda St., Mt. Washington, 

Pittsburgh, Penn. 


|The Fontaine crossing was different from the Alex 
ander crossing im several respects, and Esper lally as to its 
operation. It had four revolving pieces of rail placed at 
the rail intersections, each operated by a connecting-ro:| 
from a central shaft which was operated from the tower. 
Our recollection is that in service the working parts wore 
and became loose. In the Alexander crossing, each re 
volving piece had a pinion on its under side, engaging 
with a horizontal rack bar. The Fontaine locomotive 
(with driving wheels resting on carrier wheels riding o1 
the rails) was a mechanica! monstrosity, the fallacy of 
which was very soon exposed.—Eprror. | 


e 


Traffic through the Suez Canal 


Sir—In order to “keep the record straight,’ L would 
like to add my bit of information in regard to the ton 
nage of vessels passing through the Suez Canal. Les 
than a month ago, I spent a few days at Suez, Port Said 
and Cairo, where | met officials of the Compagnie Uni- 
verselle du Canal Maritime de Suez and was given by 
them the following official figures: Traffic that passed 
through the canal in 1908, 3795 vessels of a total of 13.- 
633,283 net tons; traffic that passed through the canal 
in 1912, 5373 vessels of a total of 20,275,120 net tons; 
total receipts of the company in 1912, $26,585,865; net 
dividends paid in 1912, $33 on each ordinary $100 share. 

To my mind, it is ridiculous to suppose that the Pan 
ama Canal will handle during the first few vears after its 
opening anything like the traffic which now passes 
through the Suez Canal. The ocean highways will not 
be changed in a day. How many new ships are being 
built for the Panama route? Very few. The ships now 
in service on other routes are not likely to be transferred 
to the new isthmian waterway in a day or a year. 

It may be interesting to note in this connection that on 
my recent circumnavigation of the globe | saw the Amer- 
ican flag flying upon two vessels. One was a four-mast 
lumber schooner in the harbor at Aukland, N. Z., and 
the other was the yacht of an American millionaire in 
the harbor at Colombo, Ceylon. Great Britain’s suprem- 
acy of the seas was to be seen everywhere. 

W. D. Hornapay. 

Austin, Tex., Apr. 6, 1914. 


& 


The Old Walls of Nanking, China, will be torn down in 
the interest of commerce, according to a recent cable dis- 
patch from Shanghai. The walls are more than 20 miles in 
circumference, and vary from 60 to 80 ft. in height, end for 
the greater part can accommodate two carriages -abreast 
along the top. They were completed in 13901; Hung Wu, the 
founder of the Ming Dynasty. 
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A Contractor’s Claim for Extra 


Allowance 


A claim for extra allowance has been made by I. J. 
Smith Co., Inc., contractor for the Mayo Bridge, Rich 
mond, Va., on the ground that the advertisement for bids 
on the bridge laid down a certain rock line under the 
river which was far above any elevation of actual line as 
was afterwards found in the construction. The claim is 
for $48,816.41, which is the amount the contractor states 
was required to do the extra work. The City Engineer, 
Charles E, Bolling, refuses to allow the claim, but has 
reported to the Administrative Board of the city that a 
fair valuation for the work would be $12,049.74. It is 
the opinion, however, of the City Engineer that neither 
the larger or the smaller claim is legal because (1) the 
foundation line given in the advertisement made no pre- 
tense of being accurate, and (2) the required formal ap- 
proval of extras was not procured at the time the work 
was being done. 

In the first invitation for proposals for the construc 
tion of the bridge, there was given a plan showing the 
location of the bridge, the profile of the bed of the river 
and the island separating the two channels of the river, 
and on this profile the bottom of this river was marked 
“rock” and the island was marked “earth.” The adver- 
tisement inviting bids set forth the following: 

Information as to location of site and profile of present 
conditions for submission of plans will be furnished upon 
application. Persons submitting designs and bids are advised 
to examine the location, to judge for themselves the existing 
conditions. 

The Smith company submitted bids on several de- 
signs, one of which was accepted. This bid of $224,734. 
had an attached list specifying itemized prices for such 

| ying ; 
extra work as block paving on the roadbed construction 
of the double-track railroad line, ete., but contained no 
itemized bid or statement made in proposal for any extra 
work of any kind below the line as shown on the pro- 
file furnished. All other items of any kind were dis- 
tinctly specified. 

After about three months of work, the contractors 
wrote to the City Engineer calling his attention to the 
fact that they had gone a certain depth below the profile 
as originally shown and had not reached bedrock and re- 
quested instructions as to what they should do. He gave 
them orders to carry the foundation to solid rock and 
they so proceeded. At the time, however, the City Engi- 
neer states that no agreement was made between the con- 
tractor and the engineer as to any amount to be paid for 
extra work, although the contract as signed contained 
the following clauses : 

The contractor must be prepared to do any work resulting 
from modifications that may be ordered by the engineer If 
such work entails extra cost or expense to the contractor, 
the amount of such cost must be ascertained before com- 
mencing work and the amount of said work shall be agreed 
upon in writing between the engineer and the contractor 
before commencing the work This agreement as to the 
amount to be paid shall be final ; 

No claim shall be allowed for any alleged extra work 
unless same shall be done in pursuance with a written order 
from the City Engineer, at or before the first payment after 
the alleged extra work is executed, it being agreed by the 
parties hereto that all work of whatever character, failed to 
be claimed as above stated, shall be held to be work required 
by this contract 

The following clause in the specification defines the 
status of the profile as given in the advertisement: 

The foundation for the abutments and piers must conform 
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to the dimensions shown on the plan. Th 
ground as shown on the plan is believed to b. 
correct, and is not guaranteed and the contra: 
no extra payment for the removal of mat: 
quired to be removed in due to the variatio, 
profile of the ground from that shown on th, 
All foundations will be on rock. 

ei : sins . , 

lhe City Engineer gives as his opinion | 
lieved that the bid submitted to the City }y 
tor was intended to cover a completed piec: 
the contractor did have to go to a greate; 
shown on the profile in order to get a prope: 
is true, but that it was up to them to make » 
this in the bid which they submitted for ty, 
contract. 


r , ; F 
rhe case is now under consideration ly the 
trative Board of the City of Richmond. 
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Flood Prevention on the V-} 
low River in China 


We described in our issue of Sept. 25 last, | 
for flood control on the Yellow River in China, 
by Charles D. Jameson, acting for the Americ: Red 
Cross Society. The carrying out of these works ly» 
been entrusted, it is stated, to the firm of J. G. 
& Co., of New York City. 

The contract made by the Chinese Government wi 
the Red Cross Society on Jan. 30, 1914, is publish 
full in the Far Eastern Review for February. We print 
the most important portions of the contract as follows: 

The Government of the Republic of China engages ite 
to allow the American National Red Cross, or its repr 
tives, or successors, a period of one year from date fo 
purpose of preparing and effecting a Hwai Rive: 
vancy Loan. The amount of this loan is to be 
gold, or such sum as may be found necessary, afte 
surveys have been made, to carry out the work of impr 
ing the water courses embraced in the Hwai River 
together with the contemplated outlets to the sea and tl 
Yangtze River. If after the above conservancy work has 
been in progress for some time, it shall appear that tl 
original loan is insufficient to provide for its completion: then, 
after complete investigations as to the requisite amount hay 
been made by the Engineer-in-Chief, the Director General 
of the National Conservancy Bureau, upon approving the 
report submitted by the Engineer-in-Chief, shall approach 
the American National Red Cross, who will continue to us 
their good offices for increasing the loan, on terms mutually 
satisfactory at the time of such increase, to such an amount 
as will render possible the completion of the Hwai River 
Conservancy works as herein delimited, 

* The loan shall be a Government of the Republic of China 
Gold Loan, bearing interest at the rate of 5% per annum and 
shall be secured as follows: 

(a) All government revenue derivable or now derived 
from government lands in the Conservancy Area as defined 
in Article II, and Appendix A, and also all additional 
revenues which may in the future accru»® to the Government 
of the Republic of China as a result of the conservancy work, 
which shall include revenue from the sale or lease of re- 
claimed lands, as well as special conservancy, taxes, to bi 
levied by the Government of the Republic of China on all 
lands benefited by the Conservancy work; also all tolls levied 
for the use of the Grand Canal within the Conservancy Ares 

(b) Should the above revenues and taxes derived by tlh: 
Government of the Republic of China be insufficient to meet 
the payments of the interest and principal of the loan when 
they fall due, the Government of the Republic of China 
undertakes to repay in full both principal and interest on 
their due dates, with revenue derived from other sources 

The issne price of the bonds shall be fixed by agreement 
between the Government of the Republic of China and the 
American National Red Cross, or its representatives, or su: 
cessors, in accordance with the most favorable market price 
of the similar obligations of the Government of the Republic 
of China, such as bonds for railway construction, at the ti: 
of signing the loan contract. The price payable to the Gov- 
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of the Republic of China shall be the actual rate of 
the public less an equitable amount for bankers’ 
ions, flotation charges and stamps. 

Government of the Republic of China expresses its 


di to trust the American National Red Cross to secure 
neer of at least five years’ experience in the United 
St n river conservancy work of the first magnitude and 


highest professional reputation, for the post of En- 
n-Chief of the Hwai River Conservancy work, who 


s ye entrusted with the pr-*paration of definitive plans 
fo » engineering work and shall be in charge of all the 
wre in the Conservancy Area. As an evidence of its good 

on to assist the Republic of China the American Na- 
t | Red Cross shall designate for appointment by the 
Government of the Republic of China, an engineer possessing 
tl qualifications desired by the Chinese Government as 
etated above. In order to give evidence of American fairness 
at strengthen the confidence felt in the Chinese Govern- 
ment any consulting engineer representing the Director Gen- 
eral of the National Conservancy Bureau who shall be under 
orders to inspeet the progress of the works of the Hwai River 
Conservaney and the other conservancy works in the Con- 
servaney Area as delimited in Appendix A, shall be afforded 


reasonable facilities for such inspection, in the same way 
that he is assisted in the inspection of all the other works 
undertaken by the National Conservancy Bureau. 

The construction work shall be carried out under a per- 
centage contract, and the construction company selected to 
arry out the work shall have the approval of the Govern- 
ment of the Republie of China and of the American National 
ted Cross, or its representatives or successors. All sub- 
contracts of a nature to be specified in the final agreement, 
which may be let out by the construction company for the 
prompt prosecution of the work, are to be made on the basis 
of public tender. 

If within the Hwai River Conservancy Area there are 
engineering works of lesser magnitude that, either from the 
stendpoint of conservancy or water communication, demand 
immediate action and necessitate the preliminary advance of 
one or two million dollars gold, then the American National 
Red Cross, or its representatives or successors, actuated by 
a friendly purpose to assist China, agree to use its good offices, 
after receiving the representations of the Government of the 
Republic of China, to secure at the earliest possible moment 
an advance to the amount required, said advance to be repaid 
from the large loan when made. 

\ll arrangements for the efficient hand'ting of disburse- 
ments and receipts and for the mutual protection of the Gov- 
ernment of the Republic of China and the bondholders shall 
be settled by negotiations and embodied in the final agree- 
ment. General lump sum appropriations from the proceeds 
of the loan must first receive the sanction of the Director 
General of the National Conservancy Bureau but all pay- 
ments meade therefrom shall be made only upon joint ap- 
proval by the Managing Director and the Engineer-in-Chief. 

As soon as possible after the signing of this Memorandum 
the two parties shall appoint delegates with full powers to 
negotiate and conclude a Final Agreement subject to the 
approval of their principals. When the expiration of the 
time covered by this Memorandum has arrived should either 
party thereto be unable to fulfill its engagement it shall be- 
come of no effect. 

PAUL S. REINSCH, 

Envoy Extraordinary and Minister Plenipotentiary of 

the United States of America. 
CHANG CHIEN, 
Director-General of the National Conservancy Bureau. 
* 
oO 
Progressive Work in Dayton 
City Government under a 


City Manager 

The Bureau of Municipal Research has just issued a 
leaflet summarizing briefly some of the important move- 
ments set on foot in Dayton, Ohio, during the first three 
months of the City-Manager system of government. The 
leaflet contains so many suggestive hints relative to lines 
of work which it is now deemed proper for a city govern- 
ment to undertake but which would have heen deemed 
utterly outside its functions a few years ago that we re- 
print the list as follows: 


Jan. 3.—Began the installation of an accounting system 
adequate to provide balance sheets of all city accounts, and 
provide exact control over public funds. 
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Jan. 5—Resolution limiting city expenditures to within 
actual revenues. 

Jan. 8—Provided for the purchasing of all city supplies 
by a central purchasing agent. 

Jan. 13—Engineering firm engaged to make survey of 
needs, and to recommend steps necessary to secure an ade 
quate water supply Blowing new wells and tying them 
into water supply. 

Jan. 14—Weekly school for policemen started, giving in 
struction in ordinances and character of duties; target prac 
tice and duels. 

Jan. 16 Civic workers league formed to secure the co 
operation of children in a city-wide clean up 

Jan. 17—-Consulting engineers employed to investigate 
best means to dispose of garbage and refuse. 

Jan. 18—Commission appointed to organize summer base 
ball leagues among school boys 

Jan. 19—Began periodic flushing of downtown streets. 

Jan, 22—Duties of a city complaint station extended to 
include complaints of every character. 

Jan. 23—Collection of ashes and rubbish resumed, after 
year of non-collection throughout the city. 

Jan. 26—Held first public hearing on the estimates of city 
expenditures. 

Jan. 27—Began fire prevention inspection of every resi- 
dence and store building in Dayton. 

Jan. 29—Adequate clothing, shoes, socks, etc., supplied to 
prisoners in the workhouse. Five district city physicians ap- 
pointed for gratuitous service to those unable to pay. 

Feb. 1—Secured thorough snow removal on downtown 
streets and directed police officers to require cleaning of 
sidewalks by householders. 

Feb. 2—Arranged to provide work for such needy cases as 
would be referred to the city by associated charities 

Feb. 6—Commission named to draft a building code. 

Feb. 12—Conference with railroad executives and agree- 
ment to minimize crossing blockades—street railway com- 
pany reporting daily of crossing delays. 

Feb. ~15—Street-car companies offer better ventilation of 
street cars. 

Feb. 16—City commission passed first city budget to 
show salaries and costs in detail, and to group expenses ac- 
cording to uniform classification. 

Feb. 17—Conference with health officers of Miami Valley 
to promote efficient control of communicable diseases and 
clean milk supply.—Civic music league inaugurated. Choral 
societies being formed in the several parts of the city. 

Feb. 20—Commission appointed to revise and bring up to 
date the traffic ordinances of the city 

Feb, 21—Free legal aid bureau formed to give advice to 
citizens unable to employ an attorney. 

Feb. 24—Seven additional patrolmen added to police force 
to patrol residence districts during the day 

Feb. 25—Arranged for inauguration of “police women” 
service. 

Feb. 26—Unification of the visiting nurses of the city 
under the direction of the Welfare Department. 

Mar. 1—Upon request, street-car companies employ per- 
manent switch tenders at central street intersections, to 
facilitate traffic movement. 

Mar. 4—Interested boy scouts in leading clean-up move- 
ment, organized play and garden development. 

Mar. 6—Work of the Playgrounds and Gardens Associa- 
tion united with the part and playground activities of the 
city. 

Mar. 14—Free baby clinic at office of the division of 
health established. 

Mar. 18—City secures vacant lots for those desiring 
gardens, and arrangements made for free plowing. 

Mar. 20—First bi-monthly meeting with dairymen held to 
promote safer milk supply.—Began rigid enforcement of 
traffic ordinance—‘“safety first.” 

Mar. 26—School of instruction for playground leaders 
opened. 

Mar. 28—Authorized the appointment of a Civil Plan Com- 
mission to pass on platting and recommend plans for civic 
improvements. 

Mar. 29—Authorized the appointment of a commission on 
the renaming and renumbering of streets. 

Mar. 30—Began publicity on anti-fly and reduction of in- 
fant mortality campaign.—Adopted new uniforms and stand- 
ards for the division of police. 

Mar. 31—Installed unit cost system on rubbish and ash re- 
moval, and garbage collection.-Began installation of unit 
cost system on live stock in division of fire. 

Apr. 1—Began installation of unit cost system in the 
municipal garage. 

Apr. 4—Installed unit cost system in city prison, municipal 
lodging house, «nd workhouse. 
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The Attica Bridge Wreck 


In the matter of the remarkable wreck of the Wabash 
River bridge of the Wabash R.R. at Attica, Ind., definite 
authoritative data are given herewith which will be use- 
ful in figuring on the structure.* 

The drawing, Fig. 4, with stress tables attached, gives 
the truss dimensions and makeup of the two wrecked 
spans, and the stresses under the freight locomotive and 


the passenger train involved in the accident. These data 


Fie@s. 1-3. 
R.R. at ATTICA, IND. 
(Upper view: Looking north at the two easterly spans. 


ing west across the Wabash River. Lower view: 
impact of passenger car against end-post.) 


are from A. O. Cunningham, Chief Engineer, Wabash 
R.R., St. Louis. The stresses produced by the freight en- 
gine were successfully borne by the bridge even though 
one end-post of the 108-ft. easterly span had been bent 
badly by a derailed car-truck, whereas the stresses pro- 

*The adjoined photographs, Figs. 1 to 3, from Prof. Albert 


Smith, Purdue University, supplement his account of the 
accident printed in our issue of Apr. 16. 
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THREE VIEWS OF THE BRIDGE WRECK ON THE WABASH 


The second span, 
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duced by the passenger train, though lower, 
the bridge. The floor-beam and stringer str. 
produced) are moderate, though relatively 
the truss stresses. ; 


The figures bring out clearly that there is 
the computed stresses to account for a nor 
The mystery of why the span held under the 


gine and failed under the passenger engine 
plained by the stresses. 

CHIEF ENGINEER'S Acco 

THE ACCIDEN' 

Mr. Cunningham gives {| 
ing account of the accident : 

On Sunday morning, Apr 
fore noon, a westbound freight 
50 cars was passing the depot 
when the rear truck of a refrig. 
jumped the track and 
the Attica bridge. In some ine, 
manner, the truck was releas: 
the car just as it got onto th. 
making a complete horizontal r: 
and striking the end-post on th: 
side of the bridge sideways wit 
force that the end-post was bent 
ally about 12 in., shearing man 
in the cover plate and splitting th: 
plate for a distance of 8 ft. on on 
and 4 ft. on the other, at the ju 
of the angle with the cover plat: 
train proceeded very nearly 
bridge, so that the derailed car w 
the center of the second span fron 
east end before the train cams 
stop, at which time the train becam, 
coupled, and the rear end of the ref 
erator car rested on the rail. The t 
was uncoupled from the refrigerator car 
the head end proceeding to the 
town, Williamsport, a distance of about 
three miles; and the rear end 
moved by the engine of the wrecking 
train. As soon as the head end of th 
train had been put in a side track at 
Williamsport, the engine returned to th 
bridge and pushed the car, after it had 
been backed up on a cross-tie and the 
rails had been greased, over the 
aged span without any appreciable fur 
ther damage to the span. 

It was assumed by the Superviso 
of Track that, because the bridge held 
this engine, which is of the heaviest 
class of engines on the railroad, t! 
passenger train (to which a lighter en- 
gine was attached) could safely 
the bridge. However, this was an error 
in judgment, and when the 
train had arrived at a point so that the 
engine was very nearly off the bridge, 
the east span collapsed, throwing th: 
engine down the embankment and stop- 
ping the train suddenly; the rear end of 
the train, coming forward and striking 
the tender of the engine, buckled out to 
the northward, carrying the second span 
from its bearing on the pier and practi- 
eally wrecking it. The position of the 
train was as follows: 

The engine was on the south side of 
the abutment, the tender also on that 
same side, but in a diagonal directicn 
toward the north. The baggage car lay diagonally across th: 
bridge, its front end against the tender and its rear end on 
the north side of the first pier from the east end and attached 
to the combination car which followed. To the rear of th 
combination car was a coach which stood at an incline, and 
half of the longer span remained on the westward pier. The 
sleeping car and dining car which followed remained on the 
track on the third span. All the cars remained in a vertical 
position, and all those interviewed who were in the wreck said 
that the spans gave way very slowly. 
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ove?! 
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dam- 
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passenger 


Middle view: Look- 
wrecked by 











ige was done to the cars on account of the fall, 


7. in amount of damage was done to the roof of the 
ae in ear due to the fall of one of the posts on the 
ar rk of clearing the wreck was commenced Monday 

nit the steelwork of the bridge being blasted at the 
perenel ., as to be removed quickly; the cars were rolled over 
ae ide by the wrecking derricks and a temporary bridge 
was CO! structed of piling and stringers, which at the present 
time is arrying the track. 


The steelwork of the bridge and the position of the coaches 
very difficult to construct the temporary bridge, so 
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the wrecked cars, was correct only as to plan, the eleva- 
tion being evidently in error. The notes given in the 
present article will enable the sketch to be corrected. 
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A Commission-Manager Charter for Olean, N. ¥. was 
passed by the New York State legislature and must 
be submitted to popular vote within a short time. A com- 
mission of five members, elected for two years, will choose 
one of its own number as mayor and will also appoint a city 
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STRESSES IN 108-FT. TRUSS (EAST BND SPAN) 
Under freight locomotive, K1, without train-load 
Member pee Cie area eit rare j aB Be Cd Bb Ce ac B-E ed 
Dead load. . . hah Fang ee 47,000 23,400 0 14,700 3,400 30,000 45,400 45,400 
Live-load.......... ‘ ; 148,500 94,800 45,650 83,600 36,600 95,000 138,100 138,100 
Total. a Ae _ 195,500 118,200 45,650 98,300 40,000 125,000 183,500 183,500 _ 
Area wee ee Mewaes 7 29 . 23 8.0 4.5 12.5 11.0 11.8 23.45 13.1 
Umee SR o ucds ois asds tae 6< ani 6,700 14,800 10,100 7,850 3,640 10,600 7,820 14,000 
(Steel) (Steel) 
Under passenger locomotive No. 672 (class J1) with postal car No. 164 
Mis fast, kaads ik 0's : aB Be Cd Bb Ce ac B-E ed 
Desi. oa5.ccvideakeves j 47,000 23,000 0 14,700 3,400 30,000 45,400 45,400 
Live-load. . ipeheas epee k d . 139,800 86,400 40,620 73,650 32,600 93,200 133,500 133,500 
FORK bak pakenrud Te ‘ 186,800 109,400 40,620 88,350 36,000 123,200§ 178,900 178,900 
Area ees ‘ ; 29.23 8.0 4.5 12.5 11.0 11.8 23.45 13.1 
Und CUR a oa i aad ended stad chase 6,380 13,700 9,000 7,060 3,270 10,440 7,630 13,650 
(Steel) (Steel) 
STRESSES IN 150-FT. TRESS (SECOND SPAN) 
Under freight locomotive K1, without train-load. 
es ae ie ae es aB Be Cd De Bb Dd BC CE ac ed 
Dea SOG ies i.e cede s seek ; 88,600 53,100 17,700 —17,700 19,600 500 »=6-+- 6,960 100,600 111,000 61,600 100,600 
LiWODR Faw ive ke oe ks 193,100 142,500 92,300 49,000 88,500 66,500 35,300 213,500 222,700 135,300 213,500 
Tete 3 eG piace ace waa . 281,700 195,600 110,000 31,300 108,100 85,000 28,340 314,100 333,700 196,900 "314,100 
BOMB 5 cease cee ; cScaiieo Wdus4-0 ‘ 42.26 15.0 8.13 2.5 14.0 12.8 11.0 40. 38 15.07 20. 60 25.0 
ye a ae aie a 6,660 13,050 13,500 12,500 7,720 6,640 2,580 7,780 7,380 9,560 12,5450 
(Steel) (Steel) (Steel) 


Under passenger locomotive No. 672 with actual train-load 





Member ie Sia da. eek aB Be Cd De Bb Ce Dad BC CE de ed 
Dead-load. . ee dee t ate ie ; 88,600 53,100 17,700 —17,700 19,600 18,500 +6960 100,600 111,000 61,600 100,600 
LiveQemhcs 65k 34k re ae 195,100 138,500 86,800 42,500 79,400 62,550 30,600 211,000 226,000 137,000 211,000 
es oi Seas xs Few ate 283,700 191,600 104,500 24,800 99,000 81,050 23,640 311,600 337,000 198,600 31 1,600 
RNR 6. 5c replay e ksie sea ; ; 42.26 15.0 8.13 2.5 14.0 12.8 11.0 40 38 45.07 20.60 25.0 
Unae MSs i is os d 6,720 12,800 12,850 10,000 7,100 6,300 2,150 7,700 7,480 9,660 12,500 
(Steel) (Steel) (Steel) 


Fie. 4. Sections oF WrecKeD Spans, WapAsH RIVER 


Bripée, Arrica, INp., WiTH TABLES OF STRESSES UNDER 


Actua. Loaps oF APRIL 5 


that it took from Monday morning to Friday night to com- 
plete the temporary bridge. 


Mr. Cunningham directs especial attention to the fact 
that the second span is lying north of its pier. This, he 
says, shows that the second span was thrown from the 
abutment on the north side of the bridge and failed be- 
cause of this, and not on account of any defect in the 
bridge. 

We have to add to the above account that the drawing 
in our issue of April 16th, which showed the position of 


manager—who need not be a residert of Olean. The city 
Manager will not have ag full powers as under the ideal 
commission-manager plan, for the commission will appoint a 
city clerk to serve as head of the department of finance and 
a treasurer and also auditor, besides which the commission 
will act as a board of health and appoint a health officer. 
The city manager will be executive head of the division of 
police and fire, and will appoint police and fire chiefs, who will 
have a large measure of control of the men under them. The 
charter provides for the initiative, the referendum and ap- 
parently for the recall, besides nomination of commissioners 
by petition, the elimination of the primary and preferential 
voting. 
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Failure of Concrete Poles 
During Blizzard 


In ENGINEERING News, Mar. 12, 1914, p. 587, there 
was a brief article noting the superior behavior of de- 
signed (both concrete and steel) poles across the Hack- 
ensack Meadows during the very severe blizzard of the 
first week in March. Since then, James Logan, County 
Engineer, of Burlington Co., N. J., has called our atten- 
tion to the fact that farther south in New Jersey, some 
reinforced-concrete poles did not stand up so well under 
the blizzard conditions, although it may be noted that 
the poles in question were designed for lighter loading 
than they were carrying at the time of their failure. 

The line in question is located over a length of 20 
miles in the vicinity of Mt. Holly, N. J., and is a part of 
the New York-Washington line of the American Tele- 
phone & Telegraph Co. In this section, there are 52 
concrete poles and 780 wooden poles, the concrete poles 
being scattered among the wooden poles with the idea of 
getting data upon their behavior under extraordinary 


Figs 1-2. Hottow Retnrorcep-ConcreTE PoLes, WHICH FAILED 


DurinG THE Marcu Buizzarp, 1914, 
conditions. In fact, the concrete poles were placed and 
designed mainly as an experiment. Of these 52 concrete 
poles and 780 wooden poles, 25 concrete and 43 wooden 
poles suffered some injury during the blizzard of Mar. 1- 
2. The accompanying photographs show two poles in 
the immediate vicinity of Mt. Holly, and are typical of 
the failures. 

In this section of the line, about 3 miles in length, 
there were eight reinforced-concrete poles interspersed 
irregularly among something over 100 wooden poles, All 
of the eight conerete poles were broken, two at approx 
imately the ground line, the other six at points ranging 
from about 8 ft. above the ground line to a point about 
1? or 18 ft. above the ground line, which was just below 
the level of the lowest crossarm. These poles carried 
from 41 to 43 wires. 

The poles were square in cross-section and hollow in 
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the center. The vertical reinforcement ¢o 
number of %-in. deformed bars, located in 
corners, the number of bars varying to « 
stresses of different elevations. The horizon| 
ment consisted of steel bands aided by a spi; 
of No. 14 wire, at points where vertical rei! 
were dropped. The concrete wall was appro, 
in. thick, and was made from concrete in whiv| 
aggregate consisted of 14-in. broken stone cl), 
of the poles was designed to withstand an ulti: 
zontal load of about 2000 ib., applied at th 
the crossarm system; that is, at a point app: 
21 ft. above the ground line. 
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Sand-Clay vs. Macadam ({< 
Roads inthe Southern 
States 


The highly satisfactory results obtained in s 
the southern states with sand-clay surfacings 
drained and otherwise improved roadbeds, has Jed 4 
belief that such 
some ten times cheaper in first 
than macadam, but are much more 
economical to maintain and ar 
as satisfactory for all ordinary 
fic. According to T. F. Hickersou, 
Associate Professor of Civil Engine 
ing at the University of North Car 
lina, the construction cost of sand- 
roads, exclusive of grading, varios 
from $300 to $1200 per mile for a s 
faced width of 9 ft.; and that the 
timated annual of 
with the occasional use of « 
varies from $10 to $30 per mile. 

Prof. Hickerson says further that 
this type of construction has inde 
solved the problem of better count 
roads in the South without 
cessive expenditure of money; for, 
when properly constructed, these roa 
are sufficiently rigid to bear ordinary 
traffic, are not seriously softened 11 
wet weather, and are easily main- 
tained in shape by the use of a roa 
° drag. 

A study of existing dirt roads which 
were particularly noticeable for their good qualities las 
developed the fact that a natural mixture of sand and clay. 
or gravel and clay, often found in abundance in the culti- 
vated fields alongside the road, makes an excellent sur- 
facing material, when properly worked. These are known 
as “top-soil” roads, and this method of surfacing, accor 
ing to Prof. Hickerson, had its origin from the fact that 
many stretches of road, where the original top soil lia: 
never been disturbed, remained in good condition at al! 


times and frequently showed very little wear after a cen- 
tury of use, 


In conclusion, Prof. Hickerson stated that the sand- 
clay or top-soil roads in the South might be the equal o’. 
if not superior to, the ordinary macadam. Experiments 11 


roads are not o 


cost mMaintenal 


road ¢ 


an eX 


—_—-— 


*See paper read at the annual meeting of the American 
Association for the Advancement of Science, Atlanta, “a. 
Dec. 29, 1913-Jan. 3, 1914. 
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TABLE I. SUMMARY OF ROAD HISTORIES AND ANALYSES 





Sample No. 106 108 124 150 215 223* 272* 369 416* 501 282" 
{ road service: 
On dry RET Kn hen Hard Hard Hard Hard Hard Hard Hard Hard Hard Hard Medium 
ee wot WeathOPvacsy Joskeheed can ds = a = — Hard Hard Hard Hard Hard Hard Soft 
ts ts ts ts ‘ ‘ “ute oslie 
In prolonged wet weather. ......... { org" ong” eae Noe } Hard Hard { oe - oF Cm inte, 
Cuts Cuts Cuts Cuts Cuts Cuts : Cuts Cuts Cuts Cuts 
In free g weather. ......-.--+0+- { 2/6!" Q"'.4" 1-4” pee . 1” X 1” ” 4” 4” 6’’-10/ 
None one vone None None None None 
Frequency of re-shaping: Times per yr. 10-20 10-20 15-25 in in in in # in in 2-4 
at é ag 3 yr. a wy. 8 mo. 3 yr. 7 mo, 3 yr. J 
reentage.. . Oe 2.5 rr jane ‘ sees ‘ =e 7.2 1.5 10.0 
Sande Nin 15080 percentage......... 32.8 32.7 41.0 48.0 53.9 46.2 32.3 45.0 57.9 50.2 23.2 
Total sand, percentage....-.---.---- 50.0 59.9 60.0 69.3 71.5 51.5 52.6 63.8 65.3 66.8 51.7 
Total clay, pereentage......--.--.. 50.0 40.1 40.0 30.7 28.5 48.5 47.4 37.2 34.7 33.2 18.3 
Notes: —*Data for No. 223, sened on roads built near Augusta, Ga. No. 272, Road in use 8 months at time of re port.No. 416, Road in use 7 months at time 
of report. No. 282, practically an earth road. 


the use of glutrin and certain light oils indicate that 
sand-clay can be treated just as effectively as waterbound 
macadam for the prevention of dust and the destructive 
action of water. 

Probably the most complete and valuable study of 
sand-clay roads which has thus far appeared in print is 
the paper “An Investigation of Sand-Clay Mixtures for 
Road Surfaces,” by John C. Koch, read at the Mar. 4 
meeting of the American Society of Civil Engineers and 
published in the February Proceedings of the Society. 
Mr. Koch examined a number of sand-clay roads in 
Georgia, took samples of the road surfaces and analyzed 
these samples in the laboratory. His objects were to de- 


termine: 

(1) The proper proportions of sand and clay in sand- 
clay mixtures to yield the best results, namely, durability 
in all weathers and absence of mud and dust. 

(2) The limits between which the proportions of the two 
materials could vary without affecting seriously the quality 
of the resulting road surface. 

(3) The effect of varying proportions of different sizes 


of sand in such mixtures. 
(4) An approximate field method for the examination of 
soils, to determine their suitability for road surfacing. 


Following out. this scheme, he made tests of the prop- 
erties of the materials, outlining the laboratory procedure 
so that the tests can be duplicated by others. In con- 
clusion, he gives some typical analyses and the histories 
of the roads from which the samples were taken. The 
accompanying Table I gives a summary of these data: 

From these compilations, Mr. Koch makes the ac- 
companying group analyses (Table IT): 

TABLE II. COMPARATIVE ANALYSES OF SAND-CLAY GROUPS 


Inferior Sand-clays Superior Sand-clays 
limits average limits average 
% % % % 
Sond WME io) iss nine 52. 6-60 56.3 63.8-71.5 67.6 
Nos. 20-60......... 32.3-41 36.6 45.0-57.9 51.4 
Sand No. 100 and dust. . 10.0-17 13.5 4.1-13.8 8.9 
CaP SI sacdk ceased 40.0-47.4 43.7 28 . 5-37.0 32.7 


The principal differences between the two groups are 
that the total sand content in inferior mixtures averages 
11% less than in superior mixtures, and the total quan- 
tity of sand from No. 20 to No. 60 in inferior mixtures 
averages 15% less than in superior mixtures. Mr. Koch 
draws the following conclusions : 


(1) The total relative sand content, disregarding the size 
of the sand grains, is no criterion of the value of the ma- 
terial. 

(2) The sand smaller than No. 60 is of little value in the 
mixture, that smaller than No. 100, except in very small 
quantities, is detrimental. 

(3) The greater the proportion of coarse to fine sand 


the harder and more durable will the road surface be. 


(4) For the best possible results with sand-clay mix 
tures, the sand smaller than No. 10 and larger than No, 60 
should not be Jess than 45% nor more than 60%, by dry 
weight, of the entire sample. In addition, the sand smaller 
than No. 10 and larger than No. 60 should be composed of 
about equal parts of Nos, 20, 40 and 60. The total sand con- 
tent sho.ld in no case exceed 70% by weight, of the total 
sample, 


(5) Test cylinders of the sand-clay mixture, 1 in. in 
diameter and 3 in. long, should, when thoroughly dried in 


air bath at 100° C., take at least 2 min., when immersed in 
water at 21° C., to crumble down to the natural slope of the 
material, and preferably should take 6 min. If the cylinder 
fails in this test, it should be regarded with suspicion. If 
the sand analysis is poor and the cylinder test is also poor, 
the material is not worth using. 

(6) Test cylinders, made from the clay removed from the 
sample, 1 in. in diameter and 3 in. long, should take at least 
2 min. to crumble down to the natural slope of the material, 
when immersed in water at 21° C. If it fails in this test, but 
passes the test of the preceding paragraph, it may be used, 
but it indicates a poor quality of binder. 


The best method of construction for natural mixtures 
or top soil, according to Mr. Koch, is to spread the ma- 
terial in a continuous layer 10 to 12 in. thick over the 
subgrade of the roadway, which has been previously lev- 
eled or brought to a slightly convex cross-section. The 
material should be spread as soon as delivered and not 
dumped in piles. After a sufficient quantity has been 
placed an ordinary road machine is drawn along the ditch 
line, cutting about 4 in. deep at the outside, and the blade 
is set so as to cast the material from the ditch against the 
edge of the sand-clay layer. After both sides have been 
thus shaped, the road machine, in successive passages, 
rounds up the cross-section of the sand-clay surfacing 
so as to give the proper crown to the roadway. Traffic 
compacts it without the use of a roller. Ruts in the new 
surface should be filled and a proper cross-section main- 
tained by the occasional use of a road machine for a per- 
iod of about two montlis. 

Artificial mixtures should be used, Mr. Koch says, 
where there is a sand foundation and the clay may be 
hauled and the proper mixture made by disk plowing 
and puddling; o» a clay foundation where the sand may 
be hauled and mixed as noted; and on a soil founda- 
tion where both sand and clay are hauled from separate 
sources and the mixture made on the ground. 

Such roads have been built in many localities in Geor- 
gia for less than $500 per mile, and under heavy country 
traffic the repairs during a period of five years have not 
averaged $5 per mile per year. In a country subject to 
severe winters the roads would, of course, have to be 
practically rebuilt each spring, but even then it is be- 
lieved that they would prove much more economical and 
satisfactory than waterbound macadam under heavy mo- 
tor traffic. 


R 


The Wisdom of a Pioneer Rond Builder—tn the construc- 
tion of roads, as well as in most other works of engineering, 


the greatest amount of credit is not, as a matter of course, 
due to him who produces the best kind of road; because, 


however excellent the production may be, it is possible that 


its cost may have been so enormous, that, balancing on the one 


hand the advantage of a good road against the outlay of a 
digproportionately vast sum of money, the engineer after all, 
instead of conferring a boon upon the country, may have 
inflicted a serious evil. [“The Practice of Making and Re- 
pairing Roads,” by Thomas Hughes, Esq., Civil Engineer, 
London, 1838—Hughes was a contemporary and colaborer with 
MacAdam and Telford.—Ed.] 
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Some Interesting Features of 
the Recent Derailment on 
the New York, New Haven 

@ Hartford R.R. 


There were two features in connection with the de- 
railment on the New York, New Haven & Hartford R.R. 
near Harrison, N. Y., Apr. 12,* of particular interest to 
engineers; one the guard-rail effect of a parapet wall on 
a masonry culvert, which undoubtedly prevented a much 
more serious accident; and the other the damage done to 
the catenary trolley wire system. 

Guanp Rat Errrcr or Parapet WALL 

The accompanying view, Fig. 1, shows the parapet 

wall of a masonry arch culvert over a private road at the 







Fie. 1. Pararper Watt or Masonry Cvunvert AT THE 


Srre or DERAILMENT 


The culvert is of a double-barrel 
arch type, made of large blocks of cut granite laid in ce- 
ment mortar, with a parapet wall and coping about 30 in. 
above subgrade. It is evidently old, of more substantial 
construction than ordinary, and unusual in American 
railway practice in having the high parapet wall, al- 
though parapet walls are ordinary practice in Europe. 

The train which was derailed on Apr, 12 was eastbound 
on the outside track. The leading one of the two electric 
locomotives was evidently derailed about 1000 ft. before 
reaching the culvert, while running at a speed estimated 
at from 50 to 55 miles per hour. By the time the cul- 
vert was reached both locomotives and the two all-steei 
mail cars were probably running on the ties and headed 
fairly for the ditch. 

Striking the parapet wall of the culvert a glancing 
blow evidently resulted in deflecting the derailed loco- 
motives back upon the, roadbed, on which they continued 
100 or 500 ft. more before finally coming to a stop. Fig. 
2 shows the effect upon the parapet wall of the culvert, 
which was leveled to subgrade. Large blocks of granite 
weighing at least two or three tons were thrown several 
feet laterally; yet it is apparent from an examination 
and from the view shown that the parapet wall played av 
important part in preventing the train from going over 
into the road below and piling up against the wing wall 
of the culvert. 

While the above description of what happened is hypo- 
thetical, based on the appearance of track and structures, 


_- 


site of the derailment. 


*See “Engineering News,” Apr. 16, p. 864. 
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it is substantiated by an eye witness of Cident 
quoted by the New York World as follows: i 

As the train thundered on, the motor car jin : 
heavy lurch just as it reached the bridge ove, . 
There was a crash. The heavy stonew'rk of : 
alongside of the track was ripped off and hurle 
Some of the stones 6 ft. long and 2 ft. thick 
down in the road. 

As the front motor hit the stones it seemed to 
alr. Then it dropped on the roadbed again and 
lurch crushed into a steel upright of the catena) 
up the eieectric wires that furnish power for th: 
upright was torn clear of its stone base and it fel| 
the engine lunged on into a second upright, whic) 
down. But the uprights on the other side of th. k 
up the cross pieces and the wires did not come doy 


DAMAGE TO OVERHEAD Wires 


The conversion of the four-track main line of 


ile New 





Fie. 


2. Destruction or Parapet WALL BY DerAILED 
TRAIN 


York, New Haven & Hartford R.R. from the outskirts 
of New York City to Stamford, Conn., to an 11,000-volt 
singe-phase electric traction system* was completed | 
22 000 


trolley. 
and a 


*The distribution has recently been changed to 
volts, this potential existing between feeder and 
An auto-transformer is connected between the two 


track connection tapped off at midpoint, so that 11,000 volts 
is secured between trolley and rails, as before. 
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1908, and there has been so far as we recall but one pre- 
vious accident in which the catenary system was dam- 
aged. This occurred on July 16, 1908, when an express 
train was derailed near Greenwich, Conn. In this in- 
stance the trucks came off one of the cars and were 
thrown against one of the towers supporting the catenary 
system. The other towers were protected by being set 
in deep niches in a rock cut. 

In the recent accident, the first tower struck was about 
200 ft. beyond the culvert. It was evidently hit quite 
high and only a glancing below. One of these towers 
intact and this first one struck by the derailed train are 
shown in Fig. 3. In this case the overhead bridge and 
catenary wires did not collapse. The next tower was 
300 ft. beyond—the regular spacing between bridges. All 
that was left upright of this tower is shown under the ar- 
row in Fig. 4. Evidently all four bolts were broken off 
in the concrete. The second locomotive stopped over 
this point and the overhead bridge and wires fell on its 
roof. 

The towers or posts are approximately 38 ft. high and 
1 ft. 10 in. square. They are made of four 4x4x7%-in. 
angles laced with 214x%-in. bars. Each tower rests 
upon a foundation containing about 9 cu.yd. of con- 
crete. Four anchor bolts extend entirely through the 
foundation block and hold the base of the tower by means 
of heavy nuts. The cross-bridge trusses are 4 ft. 6 in. 
deep from back to back of chord angles and the two 
angles of each chord are spaced horizontally 1 ft. 10 in. 
b. to b. The upper chord angles are 6x314x%@ in. and 
the lower 4x314x 5 in. 

Each of the two catenary cables which support the 
trolley conductor consists of extra high strength 7%-in. 
steel cables, composed of heavy strands. This steel has 
an ultimate strength of 200,000 lb. per sq.in. The com- 
pleted cable has an ultimate total strength of 33,800 Ib. 
The trolley conductor is No. 0000 B. & S. gage grooved 
copper wire, supported by the catenary cables at inter- 
vals of 10 ft. by means of equilateral triangular trolley 
hangers of various sizes. 

Originally, the current collectors of the locomotives 
were in direct contact with the copper trolley conductor. 
but owing to the rapid wear of the copper wire a steel 
contact wire of the same size was added below the cop- 
per conductor and fastened to it at 10-ft. intervals be- 
tween the triangular supports. 

Anchor bridges are spaced every two miles. Each of 
these carry lightning arresters, transformers for oper- 
ating the circuit-breakers and other apparatus for the 
block signals. These anchor bridges are equipped with 
automatic oil-switch circuit-breakers which open as soon 
as an extraordinary load comes on the trolley wires, 
so that in case of such an accident as the one on Apr. 
12, the grounding of the trolley wires by contact with the 
steel locomotives and cars immediately cuts out the cur- 
rent on the two-mile section. 

Extensions of the side towers above the cross-bridges 
are utilized for supporting the power transmission wires, 
which are carried on steel angle cross-frames bolted tu 
the towers. The lower cross-arm is 5 ft. below the upper 
one. The breaking of these transmission wires in the 
recent accident was unattended with serious results to 
the train, but cut off the current from the electric zone 
west of the site of the accident. Electric traction was 
not restored for about six hours. 

The catenary trolley system of the two westbound 
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tracks was practically undamaged, and t\, 
some temporary supports to carry the ove: 
at the two wrecked towers was about all tha 
sary to restore these wires to service. 

In order to facilitate the operation of {! 
cranes, the outside track on which they w 
was temporarily offset between 2 and 3 ft. 
from under the center of the catenary wires. 


Concrete Fence Posts o: 
San Pedro, Los Angeles 
Salt Lake R.R. 


The San Pedro, Los Angeles & Salt Lake R.} 
a number of railways using concrete fence posts < 
extensively and for making these posts it has a of 
its own near Salt Lake City. It has already about 23 
miles of fence of this kind, and about 10,000 posts were 
made and placed last season. For particulars of the 
posts and their manufacture, we are indebted to R. K. 
Brown, engineer of maintenance-of-way, at Salt | 
City, Utah. 

The posts are approximately rectangular in plan, but 
with the sides tapering slightly and the back rounded. 
They taper from 5x5 in. at the base to 3x3 in. at the 
top. There are five fence wires, secured to the flat sic 
of the post by galvanized tie wires passed around the 
back of the post and having the ends wrapped around the 
fence wires. The posts are 7% ft. long, set 3 to 314 ft. 
in the ground, and weigh 89 lb. each. They are space 
16 ft. apart. For transportation, they are piled and 
stacked in the cars in much the same way as lumber 
but they must be handled more carefully than wood josts. 
The cost averages a litile over 21c. each, which does not 
cover interest on plant or depreciation. The investment 
in plant (bins, mixer, molds, etc.) is about $1000. Wood 
posts for the same work cost 14 to 21ce. The anchor 
posts are 8 ft. long, 7x7 in. at both ends; the brace posts 
are 10 ft. long, 5x5 in. at both ends. 

The concrete is a 1:6 mixture, the coarse aggregate 
being obtained from a gravel pit in which the. proportions 
of sand and fine gravel make a very satisfactory com- 
bination for this purpose. The material is stored in ele- 
vated bins, with chutes to the mixer. The reinfore- 
ment consists of four strips of No. 18 hoop steel, 54 in. 
wide, the strips being 7 ft. 3 in. long, but 3-in. twisted 
steel bars are used in the anchor posts and brace posts 
The concrete is mixed to a creamy consistency, an! 
poured into a set of ten metal molds mounted on a light 
steel frame which can be vibrated or shaken by hand. 
When the molds are full, the concrete is strack off to a 
level surface and the frame is vibrated in a longitudina' 
direction, consolidating the material much more quickly 
than can be done by hand tamping. 

The set of molds is then laid on level ground and the 
concrete allowed to set for 24 hours, when the posts are 
removed from the molds and stacked vertically in grou): 
being allowed to season for 60 days before being used 
The number of men is usually three, and with these 16° 
posts per day can be made. With five men and additional 
molds a larger number can be made, and the extra men 
can put in part of their time on other work. 

These posts are of the D. & A. type, and the molds. vi- 
brating frame, etc., were furnished by the D. & A. Post 
Mold Co., of Three Rivers, Mich. 
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Alfred Noble* 


Alfred Noble, Past-President of the American Society 
of Ci Engineers, and one of the most distinguished 
of American engineers, died Apr. 19 at St. Luke’s Hos- 
pital, New York City. Mr. Noble went to the hospital 
a fortnight ago to undergo an operation for gallstones. 
He rallied well from the operation but shortly afterward 
contracted pneumonia. The news of his sudden death 
comes us a severe shock to his many friends throughout 
the engineering world, few of whom had even heard 
of his illness. The funeral services were held Tues- 
day evening, April 21, at the cathedral of St. John 
the Divine, New York City. 

Alfred Noble was born at 
Livonia, Wayne County, 
Mich., Aug. 7, 1844. He was 
educated in the country 
district schools and at the 
village high school. In Aug- 
ust, 1862, at 18 years of 
age, he enlisted in the 
24th Michigan Infantry, 
and served continuously in 
the Army of the Potomac 
until the close of the Civil 
War in 1865. He then ob- 
tained a position as a clerk 
in the War Department at 
Washington, where for two 
years, he worked and stud- 
ied and saved for a college 
course. 

In the fall of 1867, he en- 
tered the sophomore class 
at the University of Michi- 
gan, where he graduated in 
civil engineering in 1870, 
although he was absent 
much of the time on en- 
gineering work, under the 
United States Engineer De- 
partment. After graduation, 
he continued in government 
engineering work, and for 
12 years, he was in local 
charge of the improvement 
of St. Mary’s Falls Canal 
and the St. Mary’s River 
between Lakes Superior 
and Huron. This was at the time of the construction 
at the Soo of what was then the largest canal lock in 
the world. 

Mr. Noble resigned from the government service in 
1882 and for four years was engaged in bridge work in 
Louisiana and as General Assistant Engineer of the 
Northern Pacific R.R., mostly on bridge work. In the 
summer of 1886, he came to New York City, where for 
a year he was Resident Engineer of the Washington steel 
arch bridge over the Harlem River. He then went to 
Cairo, Ill., where he had charge of the erection of the 
bridge over the Ohio River under Morison & Corthell. 





_ *A more complete biography may be found in “Engineer- 
ing News,” Jan. 29, 1903, p. 90, published at the time of Mr. 
Noble’s election to the Presidency of the American Society 
of Civil Engineers. 
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Chief Engineers. Later, he was connected with the con- 
struction of the famous cantilever bridge at Memphis, 
Tenn., of which the late George S. Morison was Chief 
Engineer. From 1892 to 1894, he was Assistant Chief 
Engineer for other Mississippi River bridges under Mr. 
Morison. 

As a member of the first Nicaragua Canal Commis- 
sion, appointed by President Cleveland in 1895, Mr. 
Noble first came into national prominence. Two years 
later he was appointed a member of the United States 
Deep Waterways Commission. Since that time he has 
been engaged in private practice in New York City, ex- 
cept for the period from 1902 to 1909, during which 
he was Chief Engineer of the East River division of the 
Pennsylvania R.R. tunnels 
in New York City. Mr. 
Noble also served as a mem- 
ber of the Isthmian Canal 
Commission, from 1897 to 
1900, and as a member of 
the International Board of 
Consulting Engineers of 
the Panama Canal in 1905. 

As a consulting engineer, 
he was connected with 
many of the greatest engi- 
neering projects of his 
time, among them the sea 
wall at Galveston, Tex., to 
protect the city from a re- 
currence of the great flood 
of 1900, the Mississippi 
River bridge at Thebes, I1., 
and many other works; but 
most of all the Pennsyl- 
vania R.R. improvements in 
New York City, with which 
he was identified from the 
start. He was also a con- 
sulting engineer of the 
Public Service Commission 
on the construction of the 
New York City subways. 

In 1910, Mr. Noble was 
awarded the John Fritz 
Medal of the national en- 
gineering societies “for his 


notable achievements as a 


Artbott civil engineer.” He was 


President of the American 
Society of Civil Engineers in 1903, an honorary 
member of the Institution of Civil Engineers of Great 
Britain, an honor held by no other American of 
his time, a member of the American Society of Mechan- 
ical: Engineers, of the Western Society of Engineers and 
of the Engineers Clubs of Chicago and New York City. 
It is pleasant to record that a name which will ever be 
remembered in the annals of American engineering is in- 
herited by a son, Frederick Cc, Noble, who has already 
achieved notable distinction as an engineer, and who is 
now one of the five field division engineers in charge of 
the construction of the new subways under way in New 
York City. 
An editorial appreciation of Mr. Noble’s services to 
American engineering will be found on another page. 
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A Conference on the Snow- 
Removal Problem 


Over 100 city officials, engineers, contractors and oth- 
ers who have to cope with snow-removal problem, met 
in the Mayor’s reception room, City Hall, Philadelphia, 
Apr. 17, in response to an invitation from Morris Lle- 
wellyn Cooke, Director of the Department of Public 
Works of Philadelphia, to participate in a snow-removal 
conference. The business meeting on Apr. 17 was pre- 
ceded on the evening before by a dinner to the visiting 
delegates tendered by Mayor Blankenburg at the Union 
League Club. 

A number of prepared papers were read and much 
fruitful discussion ensued. It was at once evident that 
the problem was one on which practically no one was 
posted except as regarded his own individual experience. 
The severe storms of the early part of the present year 
had been productive of much recent experience; the prob- 
lems and difficulties were still-fresh in the minds of those 
in attendance, so that the time was ripe to bring out 
much interesting and valuable data. 

FiusHine anv Dumpina Snow into Sewers—J. G. 
Hayes, Director of Public Works of Scranton, Penn., 
came forward as a strong advdeate of the flushing method 
of snow removal from paved streets. He quoted cost 
data on Scranton work where the cost per cubic yard of 
snow removed was as low as 21c. It was shown, however, 
by subsequent discussion, that an adequate allowance for 
the cost of the water was not included. Pittsburgh, 
Penn., has also had much success with this method of 
snow removal, but according to J. F. O’Toole, Director 
of Public Works, the conditions are peculiarly favorable. 
The sewer grades are very steep and manholes are con- 
veniently located. 

During the past winter, some of the sewers of New 
York City were extensively used for snow removal, and 
a series of experiments were conducted to determine 
what sewers could be used for this purpose, the effect“of 
the temperature of the water in the sewers, the rapidity 
with which the snow melted, the effect on the sewers, the 
damage to the sewers, if any. These experiments were 
referred to by William Goldsmith, Assistant Engineer of 
the Department of Public Works, Borough of Manhat- 
tan, and results will be published in the proceedings of 
the conference. These and other data presented at the 
conference tend to show that the snow is completely 
melted within 300 ft. of the dumping manhole. 

There was much spirited opposition to the flushing 
method of disposal. It was claimed to interfere with 
traffic, to require large amounts of water for which some 
one had to pay, to silt up sewers with the sediment in 
the snow. The majority seemed to be convinced that 
flushing was not an economic method of disposal; but the 
dumping of the snow into sewers from wagons or sleds was 
approved where the sewers were large enough and had 
enough velocity to take care of the additional material. 
Special manholes were discussed, but it was generally 
agreed that the ordinary type was sufficient for snow re- 
moval purposes. F. H. Clark, Superintendent of Streets, 
of Springfield, Mass., said he had dumped snow in sew- 
ers for many years; 50 loads per hour with two men at 
the manhole was the record; he did not consider special 
manholes necessary. 

Cartine Snow spy Contract—Snow contracts appear 
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to be more of a gamble than any other for) 
pal contract, under present methods. One «). 
is the measurement of the loads or wagon «» 
New York City, this work is done by th, 
Sealer of Weights and Measures. Another 
cussed was to develop a system of checking tho 
the same load would not be paid for twico: 7 
that there was necessity for keeping tabs on 
spectors as well as on the contractors. W. | 
Chief of the Bureau of Highways, of Phila 
scribed his experience with the contract syst: 
removal. : 

E. D. Very, Consulting Sanitary Enginee: Nice 
York City, recommended the area method of | 
snow removal. He thought it was impossible eVis 
a load-checking system that could not be beate. ('y 
Mark Brooke, Assistant to the Engineer Com 
of the District of Columbia, said that in th 
Washington teams and trucks were hired by the : 
the snow removed by day labor at a cost of from ‘5c. ty 
35¢c. per cu.yd. J. C. Hallock, Deputy Chief Envines, 
Department of Public Works, Newark, N. J., als : 
cated the hire of teams by the day as a less complicate 
and more efficient method than the elaborate ch 
system required for the load-unit method. 

The greatest difficulty in the contract system appcare: 
to be the lack of an organized plan. John W. Doherty, 
of the Belmont Construction Co., Philadelphia, who has 
handled many snow-removal contracts, insisted that work 
must begin as soon as the storm started. The laborers 
should be warmly clad and properly fed, if the best re- 
sults are to be expected. The ordinary method of shovel- 
ing the snow from the full width of sidewalks into the 
middle of the street was condemned generally as making 
the problem of snow removal more difficult: the side- 
walk snow should be piled on the outside one-third of the 
walk or along the property lines. 

Snow RemovaL ry THE Srreet-Rarway Compantes 
—Martin Schreiber, Engineer of Maintenance-of-way of 
the Public Service Rys., Newark, N. J., explained the 
snow-fighting organization of a street-railway system of 
865 miles of track. Before the winter season sets in, the 
officers of all departments meet and agree upon a snow- 
fighting campaign. Then all departments codperate with 
a central organization which handles all the snow-re- 


sioner 
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‘moval work. Mr. Schreiber brought out clearly that the 


success of the street-railway forces was due to the com- 
pact and efficient organization, and he believed there was 
an opportunity for much greater codperation between the 
city snow-removal forces and those of the street railways. 

The use of spreader plows for cleaning wide strips each 
side of the street-car tracks was discussed and appeared 
to be feasible for the lighter snowfalls. These spreader 
plows have been used in Detroit and other cities for many 
years. Morris R. Sherrerd, Chief Engineer of the Board 
of Street and Water Commissioners, Newark, N. J., con- 
sidered this a feasible way of opening streets and urged a 
closer coéperation between the cities and the street-rail- 
way companies. 

Snow-Removat Macutnes—Various mechanical de- 
vices for melting or compressing snow were alluded to. 
but no experience with them was given, except by tle 
engineers of the Pennsylvania R.R., who stated that ° 
portable melting device made of a steam-heated gon«!0!: 
steel car had been used with success in Philadelphia. !)r. 
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Maric |). Equi, of Portland, Ore., the only lady attend- 
conference, was convinced that engineers were 


e 
Ter nough to invent a device after the nature of a 
steam cated concrete mixer, which would solve the snow- 
rem problem once and for all; but there seemed to be 
~onsic rable skepticism as to the success of any device 
that had ever been tried. 


(icANIZATION—A permanent Committee on Resolu- 
tions was appointed, consisting of Capt. Brooke, Chair- 
man: J. T. Fetherston, Street Cleaning Commissioner, 
New York City; J. F. O'Toole, W. H. Connell, W. H. 
Lynch, of Harrisburg and R. B. Hamilton, Secretary and 
Treasurer of the Philadelphia Rapid Transit Co. It was 
recommended that another conference be held in the fall 
to make more definite plans. 
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4 48-In. Water Main Burst in Brooklyn, N. Y., at 1 p.m., 
on Apr. 17, flooding many cellars in the vicinity. The water 
from the break was shut off at 2 pm. 


4 Largze Summer Hotel Burned at St. Andrews, N. B., on 
Apr. 11. The building, owned by the Canadian Pacific Ry., 
was recently renovated. It contained 500 rooms. The con- 
crete walls still stand, but the building was gutted. 


The Wallis of a 20-Ft. Deep Cistern Caved In, at Wood- 
haven, L. I., on a brick mason working at the bottom, on Apr. 
12, The cave-in was due to the failure of the shoring. The 
mason was killed. 


A Surveying-Instrument Factory Burned on Apr. 11, at 
814 Gates Ave., Brooklyn, N. Y. The plant belonged to F. E. 
Brandis’ Sons Co., who now are temporarily situated at 843 
Gates Ave. 


A Fatal Rooming-House Fire in New York City cost the 
lives of 11 persons, on Apr. 17. The fire started at 2 a.m., in 
the basement. A large amount of inflammable rubbish in the 
stairwell caused the fire to gain rapid headway. The build- 
ing was gutted. 


A Fatal Hotel Fire in Alliston, Mass., resulted in the dea. 
of seven persons on Apr. 14. The person sending in the alarm 
opened the door of the signal box, but neglected to pull down 
the signal hook. The mistake was discovered 10 minutes 
afterward, and the second call sent in, 


No Danger Signals At Av Approach of a Damaged Bridge 
near Whittier, Calif., caused the death of two automobilists, 
on Apr. 138. Warnings had veen set at the Whittier end of 
the Pellessier Bridge, which spanned the San Jose Creek until 
washed out during the recent floods in Southern California, 
but the opposite approach was without signals. The auto- 
mobile entered the bridge on the latter end and fell through 
the break to the creek bed 25 ft. below. 


The “Height of Buildings” Bill covering New York City, 
was signed by Mayor Mitchel on Apr. 14,in spite of his un- 
certainty as to its constitutionality. The bill authorizes the 
Board of Estimate to district the city and enact ordinances 
fixing the permissible height of buildings. Before becoming 
effective, the bill must go to the Governor for signature. 


The Plans for Cleveland’s New Filtration Plant (“Eng. 
News,” Mar. 19, p. 607) were approved by the Ohio State 
Board of Health on Apr. 16. The Board voted further that 
the city must provide for the disposal of waste from the mix- 
ing and coagulating basins, prior to discharge into Lake Erie 
or the Cuyahoga River, in a manner satisfactory to the 
Board. . 


A Municipal Milk-Handling and distributing plant has 
been made possible for the city of Jamestown, N. Y., by a 
legislative act amending the city charter accepted by the city 
and approved by the governor. The cOmmon council, on 
recommendation of the board of health may acquire such a 
plant after the taxpayers have voted in favor of the project. 


Free Water Service in Indiana is prohibited under the 
Shively-Spencer act. We understand that this prohibition 
applies to water-works owned by municipalities as well as to 
those owned by private companies, and that it also compels 
municipalities owning their own water-works to appropriate 
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money for fire protection and other munivipal services from 
the general fund of the city. In response to a request for 
interpretation of the act as regards churches, the Public 
Service Commission of Indiana, we are informed by Joseph 
L. Reiley, Secretary, advised the city of Brazil, Ind., that al- 
though the city could not supply water free to churches it 
might make them a special rate. 


Floods Again Threaten the Imperial Valley, Calif., accord- 
ing to a dispatch from Washington, D. C., Apr. 21. The 
Colorado River in southern Arizona is far above flood stage, 
and about 1000 ft. of the banks have been scoured out. The 
Imperial Valley irrigation canal is reported damaged and 
the situation is serious. Secretary of the Interior Lane called 
a conference of officers of the Reclamation Service to consider 
emergency measures. About $60,000 of the reclamation fund 
is available for emergency use. 


Formal Breaking Through of the Cape Cod Canal—The 
waters of Cape Cod Bay on the east and Buzzards Bay on the 
west were formally intermingled by August Belmont, Presi- 
dent of the Cape Cod Canal Construction Co., on Apr. 21 
President Belmont stood on the sluiceway of Foley’s dike, 
the west end of the central section which has been excavated 
below sea level by steam shovels (see “Engineering News,” 
Feb, 19, 1914), and poured together the contents of two bot- 
tles, one of which contained the water of Buzzards Bay and 


the other that of Cape Cod Bay. SJesides Mr. Belmont there 
were present J. W. Miller, Vice-President of the company and 
William Barciay Parsons, Chief Engineer. Mr. Belmont is 


reported as stating that the canal would probably be open 
for ships Grawing not over 12 ft. by July 4. The full depth of 
the completed canal will be 25 ft. The dikes will not be 
destroyed until some time in June. 


A Municipal-Railway Union has been formed by several 
cities in Ontario. It has petitioned the Provincial Cabinet (1) 
to empower the Hydroelectric Power Commission to proceed 
with the development of industrial power at Welland Canal 
and other points, (2) to adopt a proposed model agreement 
by which the Hydroelectric Power Commission and any 
municipality could contract for the construction and opera- 
tion of “radial” (or interurban) electric railways, (3) to 
secure the provincial-government guarantee of the bonds of 
such “radial” lines, (4) to secure authorization of such bonds 
for 50-year terms without sinking-fund requirements for the 
first ten years, (5) to authorize the Hydroelectric Power Com- 
mission to divide the province into electoral zones, so that one 
municipality or portion thereof cannot hinder the construc- 
tion of a line considered necessary by the others 


The Vote on the Purchase of the Water-Works of the Des 
Moines Water Co. by the city of Des Moines, taken on Mar. 
30, resulted in a majority of about 2000 in favor of the pur- 
chase, but the vote taken at the same time for the issuance of 
bonds to cover the purchase price was 500 short of the ma- 
jority required by law. The vote in favor of the purchase 
at a cost of approximately $3,400,000 was 11,362 to 9286; about 
one-sixth of the voters were women. The vote in favor of 
issuing bonds to the amount $2,380,000 for water-works pur- 
poses was 7535 to 4993, a majority of over 2500; but the law 
of the state requires that a vote on a bond issue must receive 
a majority of votes equal to a majority of all the votes cast 
at the last municipal election, which in this case would have 
required an affirmative vote of 8000. 


Plans for Sewage Treatment for Hornell, N. Y¥., have been 
submitted to the State Department of Health for approval 
by Clyde Potts, of 30 Church St., New York. The Superin- 
tendent of Public Works of Hornell hopes that approval of the 
plans may be secured before long and that construction may 
be started by summer. The plans call for a pumping station, 
Imhoff tanks and sprinkling filters. The pumping station has 
a nominal capacity of 4,000,000 ‘gal. per day to be provided 
with two 4,000,000-gal. vertical submerged centrifugal pumps 
electrically operated, and one 2.0c0,000-gal. vertical sub- 
merged pump also electrically operated, all the pumps being 
centrifugal. The pumps will be automatically controlled. The 
pumps will discharge into Imhoff tanks occupying a space of 
60x100 ft. The tank effluent will flow to sprinkling filters 6 
ft. in depth having an area of three-fourths of an acre. The 
filter effluent will flow into the Canisteo River. 


New Ohio River Bridge at Pittsburgh, Penn.—All freight 
from the Pittsburgh, Cincinnati, Chicago & St. Louis Ry. 
which transferred to the Fort Wayne division of the Penn- 
sylvania Lines west of Pittsburgh is carried by the Ohio Con- 
necting Ry., which crosses the Ohio River over Brunots Island, 
just below the junction of the Monongahela and Allegheny 
Rivers. This railway has recently been double-tracked with 
the exception of the bridge over the Ohio River. The traffic 
has now increased so that it has been found necessary to erect 
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another bridge parallel to the old one. Some of the old piers 
are being utilized and a number of new ones are being built. 
Two new trusses of about 600 ft. span are being erected over 
the main and back channels of the Ohio. The approach on 
the south side consists of 14 deck trusses about 17 ft. deep 
and 200 ft. long. The viaduct approach on the north side 
consists of the ordinary columns and deck plate-girder spans. 
The bridge was designed under the direction of the En- 
gineer of Bridges of the Pennsylvania Lines west of Pitts- 
burgh, J. G. Bland. 


The Ohic Conservancy Law was passed on as to its con- 
atitutionality by a decision rendered at Dayton, on Apr. 18, 
in the petition for the formation of a conservancy district in 
the Miami Valley. 

When the arguments were presented to the court by 
the contesting counsel only nine of the ten judges were 
present, one of them being absent on account of sickness. 
Therefore, only nine judges participated in the decision ren- 
dered last Saturday. Of these nine judges, five affirmed the 
constitutional questions and the court's right of jurisdiction. 
Four voted to dismiss the petition, denying these rights. 

This gave the petitioners the majority of the judges as 
the court was at that time constituted, but it did not give 
them a majority of the original court of ten judges. To 
avold any dispute in the near future the court was asked to 
dismiss the petition that it might be taken to the Court 
of Appeals at once. The request was granted. The Court 
of Appeals meets in Dayton, May 25, and-it is likely that the 
conservancy case will be the first upon its docket. 


The Maier Water Hill Was Vetoed by Governor Glynn on 
Apr. 17. This Bill provided for the supervision of water 
companies by the State Conservation Commission, and was 
objected to by New York City on the ground that it would 
interfere with the use and development of the new Catskill 
water system. In his memorandum attached to his veto, the 
Governor commented upon the following provision: 


No water-works corporation or municipality shall here- 
after supply with water or extend itg distributing mains for 
the purpose of supplying with water territory already — 
plied by the existing water-works system of a water-works 
corporation or municipality until the Commission shall have 
certified that public convenience and necessity require such 
supply or extension. 


The Governor said: “This provision, in my judgment, is 
altogether too drastic. It seems to be broad enough to pre- 
vent a municipality from supplying itself with water in a 
territory already supplied by an existing water-works com- 
pany, without the consent of the Conservation Commission, 
It would preclude such a municipality from furnishing its 
public schools, hospitals, police stations, and other public 
buildings, with necessary water, and from protecting itself 
by its own plants from the spread of conflagration, in that 
portion of its territory where existing corporations have pipe 
lines in service. This provision, though general in 
its nature, seems to be peculiarly applicable to the City of 
New York.” 


The Hazard of Gutted Buildings—The danger of permitting 
the walls of buildings gutted by fire to remain standing 
longer than is absolutely necessary has been emphasized by 
many accidents, two of which are of recent occurrence. 

On Mar. 27, the wind blew down the three upper stories 
of the west wall of the burned Missouri Athletic Club, at 
St. Louls, Mo., killing seven persons, These walls were not 
only permitted to stand eight days after the fire, but business 
was allowed to continue In an adjacent store, which was 
crushed by the falling walls with the loss of life just stated. 

On Apr. 9, the west wall of the Independent Cloak Co.'s 
building in Toronto, Ont., collapsed upon a number of work- 
men who were removing débris resulting from a fire. Two 
were killed and four were seriously injured. This building 
burned in February. It is supposed that the men precipitated 
the collapse by removing some of the wall joists. The re- 
mainder of this wall was taken down by the fire department. 

The insurance adjusters are at times responsible for keep- 
ing the walls standing after a fire. This happened after the 
destruction of the Congregational Church building in Mont- 
clair, N. J., shown on p. 798 of our last issue. Matters of 
insurance adjustment, however, should always yield to con- 
siderations of public safety. The municipal building depart- 
ment or fire department should exercise its authority to com- 
pel the prompt razing of such unsafe walls, 


Simplified City Charters may now be adopted by cities of 
the second and third class in New York State, as the result 
of the Murtaugh-Sullivan “optional charter” bill passed and 
signed by Gov. Glynn. This measure was sought by a state 
conference of mayors and by the Municipal Government As- 
sociation. Cities are given the right to select some one of 
seven certain forms of charter. Two forms provide for com- 
mission government; a third involves the city-manager 
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scheme; a fourth permits a mayor and three o, 
men to be elected at large; a fifth increases ; 
nine; the sixth provides for electing a mayor 4; 
council from existing wards; the seventh optio: 
class cities and permits adoption of an existing . 
uniform-charter plan, but with lower salaries. 

The short ballot is incorporated in all optio 
the administrative offices, such as assessors, «at 
gineers, treasurers, comptrollers, etc, are all m 
ive. The mayors and councilmen, or their equiv 
four-year terms—part being elected every two 
aries of mayors and councilmen are ‘xed accord 
ulation. All other salaries are fixed by city coun: 
supervisors, judicial officers and boards of educati 
affected. The act does not give complete new or 
except as to organic structure, all existing laws 
nances remain in force until repealed. The bill 
effect July 13. 


The Formal Opening of Los Angeles Harbor tv: 

Apr. 11, when the new municipal pier, known «4 
Island Channel Wharf Pier A, was dedicated with a 
ceremonies, This is a wood wharf 50 ft. wide an 
long, founded on creosoted piles. It and the adjoi: 
carry a semi-fireproof shed 100x600 ft. in plan, which 
leased to the Hawalian-American Steamship Co. for 
pacific line, Other work going on in Los Angek 
which is over 20 miles from the original city, but is now jn 
side the city limits, comprises additional sheds, wharves and 
bulkheads in the inner, or old Wilmington harbor, all of 
which construction is wood or semi-fireproof, and dredging 
and reinforced-concrete pier work in the outer, or old San 
Pedro, harbor. 


Water-Supply from Well-Pumping Plants in different ports 
of the city, as an auxiliary to the main supply, is now being 
furnished at Memphis, Tenn,, this additional supply having 
been made necessary by the growth of the city. The firs: 
unit was completed in the spring of 1910; four were installed 
in 1911, seven in 1912, and three in 1913; so that ther 
now 15 units, each of 1,000,000 gal capacity, operating wells 
located along the entire length of the eastern boundary line 
of the city. These are on the Wills pumping system (patent 
applied for), in which the pumps take the water from the 
wells and force it directly Into the mains under a required 
pressure at one operation. The pumps are operated by elec- 
tric motors and are placed in concrete pits under the street, 
made accessible by manholes. A somewhat similar system 
at Rockford, Ill, was described in our issue of Aug. 21, 1913, 
but at Rockford each well has one pump for raising the wa- 
ter and a second for delivering it into the main. 

This water-supply service at Memphis is in addition to 
the two other pumping systems; the tunnel system, with 
14,000,000 gal. daily capacity and an air-lift plant of 5,000,000 
gal. capacity. The available water-supply now is about 
34,000,000 gal. while the normal capacity is less than 50% 
of this amount. The pumps are situated in different parts 
of the city. In case of fire, pressure can be maintained im- 
mediately by starting up a pump, and in case anything 
happens to either one of the three systems of pumping, the 
other two could take care of the demand, In regard to the 
decrease of supply in older wells, the water department en- 
deavors to maintain the supply of the tunnel system by bor- 
ing new wells to take the place of deficient old ones. Four 
new wells in this section were bored during 1918. How- 
ever, the Wills pumping system was installed to take care 
of the increasing population and to afford better fire pro- 
tection. While a few other citles have employed this pump- 
ing system, not much has been heard of it as the inventor 
has been working on a patent. It is the invention of Wirt 
J. Wills, General Superintendent of the Memphis Artesian 
Water Department. 
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Mr. N. M. Johnson, Assoc. M. Am. Soc. C. B., of Northfield, 
Vt., has been appointed City Engineer of Montpe'ler, Vt. 

Mr. George W. Boschke has resigned as Chief Ensineer 
of the Oregon-Washington R.R. & Navigation Co., effective 
May 1. 

Mr. W. L. Darden has been appointed Engineer of Build- 
ings of the Seaboard Air Line Ry., with headquarters at 
Portsmouth, Va. 


Mr. H. C. Lothholz, Assistant Engineer of Design of the 
Chicago, Milwaukee & St. Paul Ry., Chicago, Ill, has been 
promoted to be Engineer of Design. 
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mr. J. H. Prior, Engineer of Design of the Chicago, Mil- 
wauk « St. Paul Ry., has resigned to become Assistant 
chief gineer of the Illinois Public Utilities Commission. 

Mr. ames A, Hooke, Assistant Sewer Commissioner of St. 
Louis. Mo, has been appointed Sewer Commissioner to suc- 
ceed \\r. Charles A, Moreno, resigned as noted in our issue 
Apr 


ir. B. A. Brink, M. Am. Soc. C. E., Bridge Engineer of the 
seat ard Air Line Ry., Portsmouth, Va., has been promoted 
to be Principal Assistant Engineer, succeeding Mr. BE. G. 
Bagwell, promoted. 

Mr. Frederick B, Cook has resigned as Vice-President of 
the Safety Scaffolding Co., of New York City and Atlanta, 
Ga., to become Vice-President and Manager of the American 
Mailing Device Corporation, New York City. 


Mr. J. B. Myers, Division Engineer of the Baltimore & 
Ohio R.R., at Cumberland, Md., has been promoted to be Dis- 
trict Engineer of Maintenance-of-way at Baltimore, Md., suc- 
ceeding Mr. 8S. A. Jordan, promoted, as noted elsewhere. 


Mr. Francis T. Bowles, formerly Chief Naval Constructor, 
U. S. N,, has resignad as President of the Fore River Ship- 
building Corporation, Quincy, Mass., effective July 1. He re- 
signed from the Navy in 1903 to accept his present office. 


Mr. P. J. Carter, Office Engineer of the Western lines of 
the Atchison, Topeka & Santa Fé Ry., at Amarillo, Tex., has 
been appointed Assistant Engineer in charge of construction 
of the railway’s new shops and yards at Albuquerque, N. M. 


Mr. H. W. Davies has been appointed Assistant to the 
President and General Manager of the Pacific & Idaho North- 
ern Ry., with headquarters at New Meadows, Idaho. He was 
formerly with the Southern Ry. and the Norfolk Southern 
R.R. 

Mr. S. A. Jordan, District Engineer of Maintenance-of-way 
of the Baltimore & Ohio R.R., at Baltimore, Md, has been 
promoted to be Superintendent of the Shenandoah division, 
with office at Winchester, Va., succeeding Mr. G. D. Brooke, 
transferred. 


Mr. H. Hobart Porter, M. Am. Soc. C. E., of Sanderson & 
Porter, Engineers, New York City, has been elected President 
of the American Water-Works & Electric Co., which is the 
reorganized American Water-Works & Guarantee Co., of 
Pittsburgh, Penn. 

Mr. Louis Chevalier, Assoc. M. Am. Soc. C. E., recently 
Engineer, Stillman-Delehanty-Ferris Co., Jersey City, N. J., 
has been appointed Bridge Engineer of the Seaboard Air Line 
Ry., with headquarters at Portsmouth, Va., succeeding Mr. 
E. A. Frink, M. Am. Soc. C. E., promoted, as noted elsewhere. 


Count Jacques de Lesseps, son of Ferdinand de Lesseps, 
who was the promoter and Chief Engineer of the original 
Panama Canal, sailed from New York City Apr. 11 for Colon, 
Panama. Count de Lesseps has never before visited the 
scene of his father’s exploits. He is an aviator of the French 
Army. 

Mr. Carl H. Booth has retired from the Shuman-Booth Co., 
Chicago, Ill, to become Vice-President of the Metallurgic 
Engineering Co., also of Chicago. The business of the Shu- 
man-Booth Co. will be continued under the firm name of the 
Shuman Advertising Co., of which Mr. R. R. Shuman is 
President. 


Mr. F. O. Dufour, Assoc. M. Am. Soc. C. E., Consulting 
Engineer, of Athens, Penn., has been appointed Senior Struc- 
tural Engineer, Central district, Division of Valuation, In- 
terstate Commerce Commission, with headquarters at Chi- 
cago, 11. Mr. Dufour was formerly Construction Engineer 
with Mr. D. A. Keefe, Consulting Engineer, Athens, Penn. 
Previous to June, 1913, he was Assistant Professor of struc- 
tural engineering at the University of Ilinois. 


Mr. Spencer J. Stewart, Assoc. M. Am. Soc, C. E., recently 
Division Engineer, New York State Highway Department, has 
been convicted of conspiracy to defraud the state in connec- 
tion with the construction of a state road in Long Island. 
The sentence of the court has not been pronounced. Besides 
Mr. Stewart his Assistant Engineer, Mr. Leigh Roberts, the 
President of the Suffolk Contracting Co., Mr. Daniel E. Lynch, 
and two other members of the contracting company were 
indicted and convicted on the same charge. 


Mr. Paul Hannagan, Alderman and Commissioner of Streets 
of Lawrence, Mass., has been appointed Consulting Engineer 
in charge of street construction, Boston, Mass., at a salary of 
$5000 per annum. Mayor Curley of Boston has announced a 
pavement policy in which the surfacing of many miles of 
private alleys is a prominent feature. The mayor hag also 
recently discharged several of the engineers in the municipal 
service, and cut the salaries of many more, as noted in our 
issue of Mar. 12, p. 589. It is announced that Alderman 
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Hannagan will devote a part of his time to assisting Mr 
Louis K. Rourke, M. Am. Soc. C. E., whose administration 
as Commissioner of Public Works has been a notable one for 
efficiency and work done. 


Mr. Milan V. Ayres, M. Am. Inst. E. E., recently Statisti- 
clan for Ford, Bacon & Davis, Consulting Engineers, New 
York City, has been appointed Senior Electrical Engineer of 
the Eastern district, Division of Valuation, Interstate Com- 
merce Commission, with headquarters at Washington, D. C. 
Mr. Ayres was born in Kansas in 1875. He graduated in 
electrical engineering at the Massachusetts Institute of Tech- 
nology in 1898 and for a few years was employed by the 
General Electric Co., Schenectady, N. Y., in the testing de- 
partment and in the design of alternating-current machinery. 
From 1902 to 1911 he was Electrical and Mechanical Engi- 
neer of the Boston & Worcester Street Railway Co., and 
afterward Assistant to the General Manager of the Rockland 
Light & Power Co., Nyack, N. Y., and Chief Engineer of the 
Mobile Light & Railroad Co., Mobile, Ala. He has been with 
Ford, Bacon & Davis since 1912. 


Mr. Fred W. Ranno, recently Superintendent for Kilpatrick 
Bros., General Contractors, on track elevation and construc- 
tion work, Wichita (Kan.) Union Terminal Ry., has been ap- 
pointed Senior Civil Engineer, Eastern district, Division of 
Valuation, Interstate Commerce Commission, with office at 
Washington, D. C. .dr. Ranno is a native of Vermont and 
graduated from the Massachusetts Institute of Technology 
in 1889. He has been in railway work nearly all the time 
since leaving college, first with the Pennsylvania R.R. and 
for seven years with the Lake Shore & Michigan Southern 
Ry., chiefly as Resident Engineer on construction in and 
around Chicago, Ill. In 1897 he was made Assistant Engineer 
in charge of reconstruction of the Southern Indiana Ry. 
(now the Chicago, Terre Haute & Southeastern Ry.). Later 
he was promoted to be Engineer of Maintenance-of-way. 
From 1907 to 1911 he was Assistant Engineer of the Union 
Pacific Ry., and the following two years Principal Assistant 
Engineer of the Missouri, Oklahoma & Gulf Ry. 


OBITUARY 


To 





Howard E. Arthur, M. Am. Soc. C. E., died Apr. 18. at his 
home in Big Hollow, N. Y. Mr. Arthur was formerly Chief 
Engineer of the Mosher Manufacturing Co., Dallas, Tex. 


Sanford Bilyeu, Consulting Electrical Engineer of the 
Philadelphia Electrical Co., of Philadelphia, Penn., died Apr. 
14, at his home in that city. He was a native of Philadelphia 
and over 70 years old. 


Robert T. Frazier, First Assistant Commissioner of Pat- 
ents, died Apr. 19 at the Johns Hopkins Hospital, Baltimore, 
Md. He was 51 years old and a native of Tennessee. He was 
a graduate of the United States Naval Academy, class of 
1883. Mr. Frazier was appointed Assistant Commissioner of 
Patents by President Wilson in June, 1913. 


William H. Dean, a young civil engineer of Williamsburg, 
Penn., committed suicide Apr. 16, at a hotel in Philadelphia. 
He was formerly employed as a draftsman in the Pennsyl- 
vania State Highway Department, the United States Bureau 
of Drainage Investigations, the Bureau of Public Works’ of 
the Philippine Islands and the Atlantic Gulf & Pacific Co., of 
Manila, P. I. He was a member of the Philippine Engineers’ 
Society and of the Engineers’ Society of Pennsylvania. 


Joseph Ditto, Assistant Engineer of the Department of 
Public Works of the city of Buffalo, N. Y., in charge of dock 
and bridge work, died Apr. 12, aged 47 years. He was a son 
of John Ditto, for many years City Engineer of Buffalo. He 
did not attend college because of a handicap of poor hearing, 
but this affliction made him a deeper student in many ways. 
In 1890 he entered the city engineering department as a rod- 
man and was successively promoted to be Assistant Engi- 
neer in 1902. 


Aaron J. Zabriskie, for many years Secretary and Engi- 
neer of the New York Monument Commission, died Apr. 15, 
at his home in Jersey City, N. J. Mr. Zabriskie graduated 
in civil engineering at the Rensselear Polytechnic Institute 
in 1876. For several years he was in railway construction 
work on the Erie R.R. and the West Shore R.R. In 1888 he 
Was appointed Secretary of the New York Monument Com- 
mission, in which position he had charge of the design and 
construction of the foundations and bases of all the Civil 
War monuments erected to New York State soldiers on the 
southern battlefields. 
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Sir William Whyte, for many years Vice-President of the 
Canadian Pacific Ry., died at Coronado Beach, Calif., Apr. 14. 
He was born in Scotland in 1843. After a year’s experience 
in railway work in his native country he went to Canada 
in 1863 and for 20 years was in the service of the Grand 
Trunk Ry. He became connected with subsidiaries of the 
Canadian Pacific Ry. in the early days of the consolidation 
of the system and for 25 yearsgheld various positions in the 
operating department from General Superintendent to Vice- 
President. He retired in 1911. 


Thomas H. Johnson, M. Am. Soc. C. E., for years Con- 
sulting Engineer of the Pennsylvania R.R. lines West of 
Pittsburgh, died Apr. 16, at his home in Pittsburgh, Penn., 
aged 73 years, He was born at Coshocton, Ohio, Jan. 12, 
1841. He was educated at Jefferson College in Pennsylvania 
and entered the employ of the Pittsburgh & Steubenville 
R.R. as a rodman in 1863. Until 1875 he was in railway en- 
gineering for various lines in Pennsylvania and Ohio, which 
ultimately became parts of the Pennsylvania system, For 
three years he was in private practice as an architect and 
civil engineer at Columbus, Ohio, and for five years was 
Engineer for the contractors who built the Indiana state 
house at Indianapolis. Mr. Johnson returned to railway work 
in 1883 as Principal Assistant Engineer of the Pittsburgh, 
Cincinnati & St. Louis Ry. He continued in this position 
and as Chief Engineer until 1901, since which time he has 
been Consulting Engineer of the Pennsylvania Lines West of 
Pittsburgh. 


Emil Gerber, M. Am. Soc. C. E., Assistant to the President 
and General Manager of Erection of the American Bridge 
Co., Pittsburgh, Penn., died at his home in Pittsburgh, Apr. 
16. He was born at Reichenbach, Saxony, Germany, Jan, 31, 
1858. He graduated from the Worcester Polytechnic Institute 
in civil engineering in 1876. After graduation he taught 
school for one year at Southbridge, Mass. Subsequently he 
was Assistant Engineer on the location and construction of 
the Freemont, Elkhorn & Missouri Valley R.R. In 1879 he 
was appointed Assistant Engineer of the Sioux City & Pacific 
R.R., now a part of the Chicago & Northwestern Ry. As 
Resident Engineer he had charge of construction of the 
Blair Bridge; Missouri Valley, Towa, the Sloux City Bridge, 
Sioux City, Iowa, and Jacksonville Bridge at Jacksonville, 
Fla., which were designed by the late George 8, Morison, 
Consulting Engineer. In 1889 he was made Principal Assistant 
Engineer to Geo. S. Morison, resigning in.1897 to accept the 
position of Chief Engineer of the Lassig Bridge & Iron Works 
of Chicago. He was Manager of the Lassig plant during the 
years 1900 and 1901 and was then appointed Assistant to the 
President of the American Bridge Co., at Pittsburgh, also 
serving as Operating Manager of the Pittsburgh Division of 
the American Bridge Co. from 1905 to 1911. During the years 
1910 and 1911, the construction of the Gary plant of the 
American Bridge Co. was under his direction. In 1911, in 
addition to his duties as Assistant to the President, Mr. Ger- 
ber assumed duties of the General Manager of the Erecting 
Department. Mr. Gerber was long identified with the con- 
struction of many of the largest bridges in the United States. 
He was a director of the American Society of Civil Engineers, 
a member of the American Railway Engineering Association, 
the American Iron and Steel Institute, the Western Society of 
Engineers, the Engineers’ Society of Western Pennsylvania, 
and the Chicago Engineers’ Club. Recently he was appointed 
on a joint committee of the American Society of Civil En- 
gineers and the American Railway Engineering Association, 
on Railroad Tracks and Road Beds. 
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COMING MEETINGS 


NATIONAL FIRE PROTECTION ASSOCIATION, 
May 6-7. Annual meeting in Chicago, Ill. Secy., 
H. Wentworth, 87 Milk St., Boston, Mass. 


IR BRAKE ASSOCIATION. 
AIR BRAS Convention at Detroit, Mich. 
63 State St, Boston, Mass. 


SRICAN WATER-WORKS ASSOCIATION. 
— 11-15. 84th Convention at Philadelphia, Penn. 
J. M. Diven, 47 State St., Troy, N. Y. 
NATIONAL RAILWAY FUEL ASSOCIATION. 
oh 3 18-21. 6th convention in Chicago, Tl. Secy., C. G 
Hall, C. & B. I. R.R, 922 McCormick Bidg., Chicago, Til. 
SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. 
May 20-28. Annual meeting at Galveston, Re Secy., H. 8. 
Cooper, 405 Slaughter Building, Dallas, Tex. 
SIXTH NATIONAL CONFERENCE ON CITY PLANNING. 
“is 25-27. Toronto, Ont. Secy., Flavel Shurtleff, 19 Con- 
gress St., Boston, Mass. 


Franklin 


Secy., F. M. Nelis, 


Secy., 
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MASTER BOILER MAKERS’ ASSOCIATION 
May 26-28. Convention at Pniladelphia, Penn 
ought, 95 Liberty St., New York City. 


NATIONAL DISTRICT HEATING ASSOCIATIC 
May 26-29. Sixth convention “at eoeanr . 
D. L. Gaskill, Greenville, Ohio. ac 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
June 2-5. Annual convention at Maltians, 
Chas. W. Hunt, 220 W. 57th St., New York 


MASTER CAR BUILDERS’ ASSOCIATION. 
June 10-12. Annual convention at Atlantic 
Secy., Jos, W. Taylor, 1112 Karpen Building, ©) 


OHIO SOCIETY OF MECHANICAL SCcLECTR 
; STEAM ENGINEERS, é L, ELECTR 
une -13. nnual meetin at Toled oO ; 

E. Sanborn, Columbus, Ohi. ee Be 


AMERICAN RAILWAY MASTER ECHANICS’ 
“ TION é é MECHANICS 


June 15-17. Annual convention at Atlantic co 
Secy., Jos. W. Taylor, 1112 Karpen Building, Chi, 


AMERICAN SUPPLY AND MACHINE } YUPAC’ 

: ASSOCIATION, ERY MANUFAC" 
une “17, nnual convention at White Sulphu; 
York “cite” F. D. Mitchell, Woolworth Buildin: 


TRAIN DISPATCHERS’ ASSOCIATION OF OR 
June 16-19, Annual convention at Jacksonville Ti 


John F, Mackie, 7122 Stewart Ave., Chicago, 1)! 


AMERICAN SOCIETY OF MECHANICAL ENGINER) 
June 16-19. roee meeting at St. Panl and ate 0] 
vin W. Rice, 29° W. 39th St, New \ath 


Minn. Secy., Ca 
City. 


AMERICAN INSTITUTE OF CHEMICAL ENC oF 
June 17-20. Sixth semi-annual meeting ae 
Secy., J. C. Olsen, Polytechnic Institute, 


AMERICAN INSTITUTE OF BLECTRICAL ENG RERS 
June 238-26, Thirty-first annual convention mui 


ac Secy., F. L. Hutchinson, 29 W. 39th St., New York 


OCTET oe THE PROMOTION OF ENGINEERING EDU- 
June 23-26, Annual meeting at Princetor v 
Henry H. Norris, 29 W. 39th St. New York Gliy)’ 


AMERICAN SOCIETY FOR TESTING MATERIALS 
ah a ‘a perenseonth annual posting ot Atlantic 
sylvania, Philadeiphias Penn. eo’ University of Penn. 
fron and Steel Institute—The annual meeting of the In- 
stitute will be held May 7-8, in the new nouce of the Insti- 
tution of Civil Engineers, London. Among the papers to be 
presented are the following: “The Recrystallization of De- 
erties of Manganese Steel,” Sir Robert A. Hadfield and B 
erties of Manganese Steel,” Sir Robert A. Hatfield and B. 
Hopkinson; “Failures of Heavy Boiler Shell Plates,” S. A 
Houghton; “Production of Steel Direct from the Ore,” E. 
Humbert and A. Hethey. The annual dinner will be held on 
May 7. The autumn meeting will be held in Paris, Sept. 18- 
22. The Secretary of the Institute is G. C. Lloyd, 28 Victoria 
8t., London, England. 


. ERS 
a roy, N. y 
Brooklyn, N. ¥ 


Secy,, 


Detroit Engineering Society—At the 20th annual banquet, 
on Apr. 17, the following officers were elected: President, 
H. H. Esselstyn, Construction Engineer, Edison Iluminating 
Co., of Detroit; lst and 2d Vice-Presidents, O. W. Albee and 
W. 8. Blauvelt, respectively; Secretary, Frederick H. Mason, 
614 Moffat Building. The membership of the Society has 
increased nearly 30% during the past year and is now 551 


Tri-State Water and Light Association of the Carolinas 
and Georgia—The fourth annual convention of this Associa- 
tien was held at Atlanta, Ga. Apr. 16-17. The chief address 
was by H. S. Graves, Chief Forester, U. S. Department of 
Agriculture, on “Forestry and Water Resources.” Mr. 
Groves stated that in the Southern Appalachian region the 
factor in the effect of forests on natural resources which 
overshadows all others is the lessening of erosion. The 
speaker mentioned forest planting on water-works drainage 
areas in various parts of the country and stated that the 
New Haven Water Co. has acquired 10,000 acres to contro! 
its drainage area, some of which it is planting with trees. 

A number of papers on various phases of water and light- 
ing systems were presented and considerable time was well 
occupied in question-box discussion, 


Fred C. Wyse, of Columbia, S. C., was elected President, 
J. W. Neave, Salisbury, N. C., First Vice-President and J. G. 
Bornwell, Rock Hill, N. C., Secretary-Treasurer. The 1915 
convention will be held at Asheville, N. C, 

Steps were taken toward enlarging the territory of the 
Association to cover all “Dixie.” A motion to amend the 
constitution so as to permit associate members to serve «as 
Secretary-Treasurer was defeated. 

There was an exhibit of water and lighting appliances 
At 5 p.m. of the last day of the convention a “Brunswick 
stew of the Georgia style” was served at the Atlanta water- 
works plant. 
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